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Technologically, the automo- 
tive industry is better pre- 
pared for high production 
than ever before because of 
advances in manufacturing 
methods made during the war 
years. Large investments in 
new equipment will permit 
full utilization of the latest 
technical knowledge. Some 
of the new developments are 
featured in this issue of 
MACHINERY, which marks Reis | 
a resumption in the publica- a 9 f | 
tion of our annual Automotive a § [ 








Production numbers — sus- 
pended during the war period. 
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Permanent-Mold Casting 
of Pistons by Chrysler's 
High-Production Methods 


Melting, Pouring, Molding, and Aging Steps of a 
Conveyorized Production-Line Process ‘in which 
Thirty-Three Thousand Pistons are Cast per Day 


By CHARLES H. WICK 


recently been installed at the Highland Park 

plant of the Chrysler Corporation for the 
gravity pouring of aluminum alloy in permanent 
piston molds. This installation has made possible 
the centralization of the major portion of this cor- 
poration’s requirements for pistons. By centraliz- 
ing the casting operation, more economical and in- 
creased production and uniformly improved quality 
of pistons are achieved, even though each division 
of the Chrysler Corporation machines its own pis- 
tons. A production of 33,000 pistons per working 
day is obtained with the centralized permanent- 
mold casting lines. 

Permanent-mold casting of aluminum alloys is 
not new. Its use, however, has been greatly in- 
creased during the last few years with the develop- 
ment and improvement of the process and with 
more widespread knowledge of the results attain- 
able. The advantages of permanent-mold castings 
over those produced in sand molds are improved 
mechanical properties, uniformity, increased pro- 
duction, smoother surfaces, soundness, and accu- 
racy. Conservation of material is also effected be- 
cause thinner sections can be cast without decreas- 
ing the strength, and less material needs to be 
allowed for finishing, as the parts are cast to more 
accurate dimensions. The improved mechanical 
properties of permanent-mold castings are princi- 
pally due to the progressive solidification and 
rapid chilling that produces a dense, fine-grain 
product. With mass production, the mold costs 
become practically negligible. 

Aluminum-alloy pistons have the advantages of 


IGH-PRODUCTION conveyorized lines have 


high thermal conductivity, which makes cooling of 
the engine less difficult, and saving in weight, which 
requires less power to operate and reduces the 
stresses caused by vibration and inertia. Their 
light weight facilitates handling during finishing 
operations. The relative smoothness of the cast 
surfaces, the non-abrasive character of the metal, 
and the ease and speed with which the metal can 
be machined offer economies in machining. How- 
ever, uniformity of the casting is the most impor- 
tant contribution to an efficient production ma- 
chining set-up. 

Pure aluminum is seldom used for castings be- 
cause of its low strength and poor casting charac- 
teristics. However, the addition of proper alloying 
elements increases the strength and hardness and 
improves the casting characteristics. An alumi- 
num-copper-silicon, heat-treatable alloy is used for 
the permanent-mold casting of pistons in this plant. 
This alloy, as aged, has high strength and under- 
goes practically no distortion. 

Special melting, pouring, and heat-treating tech- 
niques are required in casting this alloy, as de- 
scribed in this article. For example, the low den- 
sity of all aluminum alloys makes it difficult to rid 
them of oxide or to drive off mold gases. Also, any 
substantial resistance to contraction while the 
casting is passing through a temperature just be- 
low that at which it solidifies may result in cracks. 
Another characteristic of aluminum alloys that 
requires care in molding is its high solidification 
shrinkage. Such shrinkage takes place rather 
quickly when the metal changes from the liquid to 
the solid state. If this were not compensated for, 
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General View of Production 
Line where Molten Aluminum 
Alloy is Poured into Perma- 
nent Molds and Cast Pistons 
are Placed on the Conveyor 


draws, surface shrinkage, porosity, or cracks would 
result. 

The alloy is received from the smelters in the 
form of three-section ingots, each weighing from 
25 to 30 pounds. The ingots are shipped in covered 
containers to prevent absorption of moisture. Each 
lot of ingots is carefully sampled and analyzed to 
see that the ingots conform with the specifications 
for chemical composition. A hole is drilled in the 
center and end sections of each sample ingot, and 
a separate chemical analysis is made of the chips 
obtained from each hole. 

The ingots are melted in dip-well, gas-fired re- 
verberatory furnaces, which are maintained at a 
temperature of 1300 degrees F. There are fifteen 
of these furnaces in use at the present time. Eight 
furnaces are installed along one production casting 
line, and seven along the other line, as shown at 
the top and bottom of Fig. 1. The furnace that is 
indicated with broken lines to the right of the 
lower production line represents future expansion 
when required. 

Each furnace has two dipping wells at the end 
of the furnace that is adjacent to the casting ma- 
chines, and one feeding well at the opposite end of 
the furnace. A view of the side of one of these 
furnaces is shown in Fig. 2. The man at the left 
is shown charging ingots into the feeding well, and 
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PERMANENT-MOLD CASTING OF PISTONS BY 


the man at the other end of the furnace is ladling 
molten metal from one of the dipping wells. 
The three wells of,each furnace are connected by 
a common bath of molten metal. The metal flows 
from the feeding well through the bath, and up 
into the dipping wells without coming in direct 
contact with the heating medium. This minimizes 
the absorption of gas by the metal. The wells are 
constructed of a non-metallic, refractory material 
to minimize iron pick-up, and are approximately 
30 inches deep. The level of molten metal desired 
is maintained by charging when required. Normal 
production, without charging, would lower the 
level of the molten metal approximately 1 inch per 
hour. 

It requires from seven to eight hours to heat a 
furnace from room temperature to the melting 
temperature of 1300 degrees F. The temperature 
of aluminum alloys in either the solid or liquid con- 
dition is not indicated by distinct color changes. 
Therefore, it is necessary to employ pyrometers. 
An individual thermo-electric type of pyrometer, 
consisting of a thermo-couple located in the molten 


metal near the dipping wells, suitable compensat- 
ing leads, and a calibrated potentiometer, is located 
near each furnace. 

The temperature of the molten metal is regularly 
inspected with a portable potentiometer to insure 
that the temperature does not exceed that specified. 
This is very important, because aluminum alloy 
that has been overheated will show a coarser grain 
structure. The amount of oxide formed during 
melting also increases with the temperature. 

Care is also necessary to insure that the ingots 
and ladles used for charging and dipping from the 
furnace are warm and dry, because the molten 
metal readily absorbs certain gases, particularly 
hydrogen. Water vapor, hydrocarbon gases, and 
other hydrogen-containing compounds will, under 
certain conditions, react with the molten metal and 
liberate hydrogen, thus causing minor explosions. 
Ingots to be charged and ladles not in use are 
stored near or on the furnace to facilitate drying. 

The dipping of molten metal from the furnace is 
a technique that can only be developed by experi- 
ence. Failure to exercise adequate care at this 


Fig. 1. Lay-out of a Permanent-mold Casting Installation 
along their Respective Lines of Melting Furnaces and Cast- 
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¥. CHRYSLER'S HIGH-PRODUCTION METHODS 


at- point in the process is reflected in a reduction of 
ted the quality of the casting. This is principally due 
to the readiness with which the surfaces of alumi- 
rly num alloys combine with oxygen to form oxides. 
ure The amount of oxides formed during melting in- 
ied. creases with the temperature, as well as with agi- 
loy tation. The specific gravity of aluminum alloys is 
ain sufficiently close to that of aluminum oxide to make 
ing separation difficult. The entrance of oxide into the 
mold is minimized by careful dipping. 
ots The desirable method is to use the back of the 
the ladle to push aside the layer of oxide and to scoop 
ten from the unoxidized molten metal beneath it. The 
rly oxide layer can be skimmed from the surface of the 
und dipping well, but this is not entirely satisfactory. 
der Continual skimming increases the total oxide loss, 
und because each time the oxide coating is removed, a 
ns. new one forms. However, to prevent excessive 
are thickening of the oxide layer, it is skimmed from 
ng. the dipping well every few hours. 
2 is A ladle having two lips is used in this process. 
ori- The operator wears asbestos gloves during the 
his operation. After filling the ladle from the dipping 
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well, he rapidly carries it to the mold, several of 
which may be seen in the background of Fig. 2. 
The loss of temperature of the molten metal during 
this transfer seldom exceeds 20 degrees F. The 
molten metal is poured into the front and rear 
gates of the mold from the two lips of the ladle, 
as shown in Fig. 3. Here, again, care is required 
on the part of the operator, as the rate of pouring 
is very important. If it is poured too fast, the 
molten metal is agitated, thus trapping and carry- 
ing air and dross into the mold cavity. On the other 
hand, if it is poured too slowly, an inferior casting 
may result. With experience, an operator develops 
an ideal pouring cycle, wherein the speed varies 
with the amount of material poured. The streams 
of molten metal entering the mold cavity should 
not be broken until the end of the cycle, and the 
ladle should be held as close to the gates as possible. 


Construction of Molding Machine, 
Mold, and Core 


There are sixty molding machines installed in 
this shop at present. Thirty-two of the machines 
are installed along the production casting line 
shown at the top of Fig. 1, and twenty-eight along 
the lower line. This set-up aligns four machines 
with each furnace. One operator works from each 
side of a furnace, ladling from the dipping well 
and casting in two molding machines. 

The molding machines are hydraulically operated 
by means of a right- and a left-hand horizontal 
hydraulic cylinder, and a lower vertical hydraulic 
cylinder, all mounted on a common base. The hy- 
draulic cylinders are actuated by oil at a pressure 
of 300 pounds per square inch, which is piped to 
the cylinders from centrally located pumps and ac- 
cumulators. 

The piston is cast with its axis vertical and its 
diameters in horizontal planes. The outer surface 
of the piston is formed by two equal and similar 
mold sections, which are bolted to movable die- 
blocks on the machine. These die-blocks, with their 
respective mold sections, are moved together and 
apart on ways bolted to the machine base by the 
action of the right- and left-hand hydraulic cylin- 
ders. The left-hand mold section, the die-block to 
which it is bolted, and the ways in which it slides 
may be clearly seen in Fig. 4. 

These mold segments are made from a special 
grade of close-grained, heat-resistant cast iron. 
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Fig. 2. A View of the Side of One of the Melting Furnaces. 
the Left is Charging Ingots into the Feeding Well, while the Man at the 
Right is Ladling Molten Metal from One of the Dipping Wells. A Line of 
Casting Machines and One of the Conveyors May be Seen in the Background 


The parting face of one half of the mold contains 
a dowel which fits into a hole in the other half to 
insure accurate alignment of the sections with each 
other. This snug fit of the mold sections is neces- 
sary to insure positive sealing during pouring, ob- 
tain dimensional accuracy, and prevent leakage. 
The mold segments also contain core-pins which 
form the piston-pin holes. 

The core, which forms the inside of the piston, 
is made in three parts—a center core segment, a 
right-hand core wing, and a left-hand core wing. 
The inner surfaces of the right- and left-hand core 
wings mate with the ground sides of the center core 
segment when the core is in the casting position, 
as shown in Fig. 4. The center core segment is 
raised to the casting position or lowered below the 
wings mate with the ground sides of the center core 
plunger to which it is bolted. The wings are mount- 
ed on plates within the base of the machine, and 
they can be moved mechanically toward each other 
when the center core is retracted by means of lev- 


152— MACHINERY, November, 1946 





PERMANENT-MOLD CASTING OF PISTONS BY CHRYSLER'S 


tind ai 
| 
rash + - adn 


The Man at 


ers connected to hand-toggles that extend out from 
the front of the machine. The core segments are 
machined from a special grade of high-speed steel 
and then treated to maximum hardness. 

When the mold halves have been brought to- 
gether, they form the front and rear gates and 
feeders through which the molten metal is poured, 
as well as the central vent which forms the large 
sprue that contains most of the gases and dross. 
The size and location of the gates and feeders are 
such as to insure the highest possible rate of flow 
that will not cause agitation or cold-shots. To min- 
imize agitation, the cross-sectional area of the 
feeders is made considerably less than that of the 
gates, thus reducing the rate of flow. 

The heavy sections of the piston are cast at the 
parting line of the molds, so that they can be fed 
directly from the gates. The gates and feeders are 
made sufficiently high to provide a head of molten 
metal that will reach all parts of the mold cavity. 
The thickness of the mold is such as to achieve 
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HIGH-PRODUCTION METHODS 


Fig. 3. Molten Metal is Carefully Poured 
from a Two-lipped Ladle into the Perma- 
nent-mold Cavity. Pouring Must be Timed 
Carefully to Insure Proper Solidification 

and Prevent Agitation 


maximum uniformity of heat distribution, so that 
solidification in the casting will be progressive. 
Uniform temperature in the mold is not required, 
since a temperature gradient across certain sec- 
tions will give the ideal thermal condition for the 
desired rate of solidification. 

The portion of the mold halves that is exposed 
to the air is sufficient to permit uniform cooling. 
The center core segment, having only a small area 
exposed to the air, is tapped and water is circulated 
through it to facilitate cooling. The molds are de- 
signed so that solidification starts at points farthest 
removed from the gated area and proceeds pro- 
gressively to the risers which provide molten metal 
to take care of shrinkage. If the design is such 
that proper cooling is not allowed for, thin sections 
will solidify first, thus preventing the feeding of 
molten metal to other sections and causing voids, 
strains, and planes of weakness. The large vent 
that is formed by the top surface of the mold 
halves is required because of the poor permeability 
of the iron molds. 


Preparation and Operation of Mold 


In starting production, the molds are cleaned 
with a wire brush, heated with a gas flame from 
a hand-torch, and painted by means of an air-oper- 
ated spray gun. The cleaning is necessary to re- 
move the paint remaining from previous opera- 
tions, since the paint would crack and peel when 
the heat expanded the mold. The purposes of mold 
painting are to prevent the molten metal from 
“freezing” to the mold and to help control the rate 
of solidification. ; 

The paint consists of a refractory material which 
acts as an insulator to retain the heat, a lubricant 
to assist in parting the mold and the casting, and 


Fig. 4. Paint Containing a _ Refractory 
Material is Sprayed on the Mold Faces, 
Cores, Gates, Runners, Risers, and Pins to 
Prevent Molten Metal from “Freezing” to the 
Parts and to Control the Rate of Solidification 
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Fig. 6. Close-up View of Cast Aluminum- 
alloy Piston, Showing the Smooth Surface 
Finish Imparted by the Permanent Mold. 
The Sprues Formed by Gate and Runner 
are at Each Side, and the Large Sprue 
Formed by the Vent is at the Top Center 
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PERMANENT-MOLD CASTING 


Fig. 5. Cast Pistons are Removed from the 

Molds by Means of Tongs Manipulated by 

the Gloved Operators. The Pistons are Put 
on Trays Suspended from the Conveyor 


a binder—all suspended in water to permit appli- 
cation with a spray gun. The refractory material 
tends to settle out of solution, so that it must be 
thoroughly mixed before being transferred to the 
cup of the spray gun. 

It is sprayed on the mold faces, cores, gates, 
runners, risers, and pins, as shown in Fig. 4, as 
well as on the ladles. The thickness of the coat of 
paint applied varies with the section of the mold, 
depending upon the chilling effect desired. For ex- 
ample, gates and runners are given a heavier coat 
of paint to retain the heat of the molten metal, thus 
allowing it to flow more easily. Paint is removed 
or the thickness is reduced by scraping parts of 
the mold that form sharp changes in the piston 
section, thus permitting the chilling of such parts. 

The painted mold is then reheated with the torch 


Fig. 7. Sectional View of Aluminum-alloy 
Piston Produced by Permanent-mold Cast- 
ing, Showing the Fine Grain Structure 
that is Obtained by Subjecting the Pis- 
ton to Heat-treatment in the Aging Oven 
Illustrated in Fig. 8 
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Fig. 8. Each Conveyor ' " ia rT igPTi" 
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_ 
Turns 180 Degrees from ; 
the Casting Lines and 
Enters the Aging Oven, 
where the Pistons are 
Subjected to a Heat- 
treatment of Six Hours 
at 400 Degrees F. The 
Man at the Right is In- 
specting the Recording 
Controls of the Oven 









































to compensate for any loss in temperature during core wings. The piston is now lifted from the mold 
painting. The coat of paint ordinarily lasts during with tongs, as shown in Fig. 5, and placed on a tray 
the working day. However, it is regularly inspected of one of the conveyor containers. A close-up view 
and touched up when necessary. The first few pis- of a cast piston is shown in Fig. 6. 
tons cast at the beginning of a production run are There are two continuous chain conveyors used 
remelted until the molds reach the operating tem- in this set-up—one for the production line shown 
perature of approximately 700 degrees F. This is at the top of Fig. 1, and the other for the line at 
necessary because rapid solidification due to a cool the bottom. The conveyors are 418 feet long each, 
mold would cause non-uniform cooling, resulting and are driven by a geared speed reducer at the 
in inferior castings. rate of 6 inches per minute. Each conveyor is 
A single hydraulic control valve and the two hand loaded from one of the two lines of melting fur- 
toggles are used to operate the molding machine. 
When the hydraulic valve is depressed, the two 
halves of the mold are brought together by the 
plungers of the right- and left-hand hydraulic 
cylinders. Simultaneously, the center segment of 
the core is raised by the plunger of the vertical 
hydraulic cylinder to its place between the right- 
and left-hand core wings. The mold and core seg- 
ments are held in this position during molding by 4 
the hydraulic pressure. It takes approximately one —& 
minute and ten seconds for solidification of the 
pistons, the time depending upon the temperature 
of the mold and molten metal. The sprues are close- 
ly observed, and give a good indication of the con- 
dition of the metal in the mold. 
When the sprues indicate that the piston has 
solidified, the hydraulic control valve is moved to 
the “off” position. This reverses the pressure in 
the cylinders and retracts the two mold segments 
and the center core piece. The hand-operated lev- 
ers are then shaken to loosen the piston from the 


Fig. 9. The Sprues and Runners are Sheared 
from the Piston on Punch Presses as Shown 


MACHINERY, November, 1946— 155 








naces and molding machines. The conveyors turn 
180 degrees from these casting lines and enter the 
aging oven, as shown in Fig. 8. Each conveyor 
makes two 180-degree turns fn the oven, which is 
approximately 60 feet long by 18 feet wide, thus 
carrying the pistons through the oven a distance 
equal to about three lengths of the oven and out 
the opposite end, as shown in Fig. 1. 

The oven length and conveyor speed are such 
that the pistons are in the oven for six hours. Since 
the six trays of each container hold ninety pistons 
and the containers are spaced with center distances 
of 2 feet, 16,000 pistons can be simultaneously 
treated in the aging oven. 

The aging oven is heated by gas, and the tem- 
perature is carefully maintained at 400 degrees F. 
The temperature in each half of the oven is 
recorded on separate controls, which may be seen 
at the right in Fig. 8. 

The temperature of the cast piston when it is 
removed from the molding machine varies from 
850 to 900 degrees F. As aluminum alloys have a 
very low strength at temperatures just below that 
at which they solidify, the casting is placed on one 
of the six trays of a conveyor container in a verti- 
cal position to avoid distortion. This elevated tem- 
perature is a decided advantage, preventing the 
pistons from cracking due to rapid temperature 
change while in an unsupported position. 

This type of heat-treatment is called “artificial 
aging” or “precipitation heat-treatment.” It is 
necessary to stabilize the growth of the piston and 
increase its hardness and other physical properties. 
Untreated aluminum-alloy pistons, when run in an 
engine, have been found to increase permanently 
in size. This enlargement of the piston is desig- 
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Fig. 10. After the Sprues 

and Runners have been 

Sheared off, the Remain- 

ing Sprue is Removed 

on a Rotary Milling 

Machine to Insure a 
Flat Surface 


nated “permanent growth,” as distinguished from 
norma] thermal expansion. 

Both “permanent growth” and distortion are less 
than ordinary thermal expansion, but this prior 
heat-treatment minimizes such difficulties and per- 
mits the use of closer tolerances. The specification 
met by this growth stabilization treatment is that 
an additional heat-treatment of ten hours at 390 
degrees F., which approximates the operating tem- 
perature, shall not cause a permanent growth of 
more than 0.001 inch in any dimension. 

The hardness of the piston after casting and air 
cooling varies from 100 to 110 Brinell. After 
aging, the hardness is increased to from 122 to 130 
Brinell. Tests have shown that such an aging treat- 
ment at 400 degrees F. for sixteen hours would de- 
crease the hardness. The strength is also improved 
by this hardening. A tensile load of 16,000 pounds 
is required to pull the head from the skirt of a 
machined piston. 

During this treatment, CuAl, precipitates out of 
the solid solution in a finely dispersed pattern. In 
this condition, the particles act as keys and inter- 
fere with slippage among the crystals, thus increas- 
ing the hardness and strength of the alloy. The fine 
grain structure obtained from this combination of 
casting procedure and heat-treatment can be seen 
from the section of a cast piston shown in Fig. 7. 


Removal of Sprues and Inspection 


As the conveyors leave the oven, they make two 
90-degree turns and one 180-degree turn to again 
pass along their respective lines of melting fur- 
naces and casting machines, as shown in Fig. ]. 
The heat-treated pistons are removed from the 
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Fig. 11. The Pistons are 
Inspected Visually for 
Cracks, Porous Areas, 
and General Appear- 
ance. Rejected Pistons 
are Returned to _ the 
Melting Furnaces 


trays along this portion of the conveyor, and are 
stacked beside punch presses. The presses are pro- 
vided with shear blades for chopping off the sprues 
and runners close to the head of the piston, as 
shown in Fig. 9. The sprues and runners contain 
some trapped gases, but very few impurities. 
Hence, they are collected and returned to the 
charging wells of the melting furnaces. 

Rotary milling machines similar to the one 
shown in Fig. 10 are used to remove the surplus 
sprue from the top of the piston. The pistons are 
placed in a vertical position, with their heads up, 
in the eighteen work-holding stations of a fixture 
mounted on the bed of the machine. The pistons 
are clamped in pairs by means of movable and fixed 
V-blocks. The inner faces of the V-blocks are pro- 
vided with grooves that engage the periphery of 
the piston and keep it from rotating. The outer 
face of the movable V-block comes in contact with 
rollers mounted on the front of the machine col- 
umn, which force it toward the fixed V-block, thus 
clamping the pistons. 

After the work has passed under the cutter, a 
spring mounted between the V-blocks forces them 
apart. The pistons are then lifted from the fixture 
and placed in chutes adjacent to the machine, down 
which they roll to the inspection table. 
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The pistons are inspected visually, as shown in 
Fig. 11, for cracks, porous areas, and general ap- 
pearance. The inspector shown at the right is 
placing a rejected piston in a chute which carries 
it to the metal bin located at the left of the table. 
Such rejected pieces are returned to the furnaces 
for remelting and recasting. Scrap castings that 
are coated with oil, grease, moisture, or oxide may 
produce sufficient gas to cause unsound castings. 
Such castings are often preheated before melting 
to drive off these volatile materials. 

Pistons that pass inspection are temporarily 
placed in a vertical position on the table. They are 
periodically loaded on dollies, similar to the one 
shown in the background, for transportation to the 
machine shops of the engine plants for which they 
were cast. 

A feature of this production line that adds to the 
comfort of the employes, is a ventilation system. 
Pits covered with steel floor grating are placed be- 
tween the rows of melting furnaces and molding 
machines, as shown in Fig. 1. Air from outside 
the building is forced through these pits and up 
through the grating. The air is drawn up and out 
through the roof by exhaust fans. This creates a 
pleasant air circulation that offers the operators 
relief from the hot furnaces and molds. 
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Electroplating Departments, 


Procedure Followed in One of the World’s Most Modern 





which was Established at a 


Cost of over a Million Dollars to Improve Product Quality 


By CHARLES O. HERB 


NLY by technological advancements can the 
() automobile and many other high-produc- 

tion industries manufacture their products 
at a cost that will permit a competitive and profit- 
able selling price and at the same time make it 
possible to maintain high quality. Reconversion 
programs were therefore planned on the basis of 
improving manufacturing technique as much as 
possible over pre-war methods. 

One of the outstanding improvements made by 
the Oldsmobile Division of the General Motors Cor- 
poration has been the installation of automatic pol- 
ishing and plating equipment, which gives the con- 
cern one of the most modern departments of this 
type in existence anywhere. This department is 
set up primarily for finishing the three-piece bump- 
ers that are a feature of today’s Oldsmobiles. Over 
one million dollars was expended in setting up this 


department. It is arranged on a continuous pro- 
duction basis. The work does not “backtrack” at 
any time. 


The curved sections of both the front and rear 
burhpers, which are manufactured by the methods 
described in August MACHINERY, are received at 
one end of the department in the special containers 
in which they are transferred from the press shop. 


Here they are loaded on an overhead conveyor of 
the type seen in Fig. 1 and are carried past booths 
where a small bracket is arc-welded on the inner 
side of each bumper part to provide a means of 
bolting the bumper to the automobile frame. The 
bumper parts are then replaced on the conveyor by 
the welders, after which they are carried through 
the three-stage washing machine shown in Fig. 2 
which removes all grease and lubricant remaining 
from the press operations. 

When they leave the washing machine, the 
bumper parts are transferred by hand to another 
conveyor line, which carries them past a group of 
floor type polishing lathes. The operators of these 
machines remove any surface defects and then re- 
place the bumper parts on the conveyor. Next they 
are carried to the loading end of a belt conveyor 
which runs past a long line of polishing machines 
arranged for the automatic polishing of the bumper 
parts for one-half their length. 

There are seven machines along one side of the 
conveyor, at one end, which polish the bumpers on 
one side for half their length. Another group of 
seven machines on the other side and opposite end 
of the conveyor polish the bumper parts on the 
opposite side for the same half of their length. The 











r of 
oths 
ner 
3 of 
The 
r by 
ugh 
. 2, 
ling 


the 
cher 
> of 
1ese 

re- 
hey 
yor 
ines 
per 


the 
on 
» of 
end 
the 
The 





and Plating 


Piece Bumpers) pry 


é 


-! Se 


bumpers are mounted on fixtures attached to the 
belt conveyor, which are adjustable to suit the 
curved parts of both front and rear bumper sec- 
tions. Fixtures are interchangeable for front and 
rear bumper parts. 

Close-up views of three of the polishing heads 
are shown in Figs. 3, 4, and 5. Each wheel con- 
tacts the bumper part at its lowest point, and as 
the bumper is fed beneath the wheel, the latter 
rises automatically, following the bumper contour 
to the half way point, where the wheel is automat- 
ically raised from contact with the bumper. The 
wheel then drops into position for polishing the 
next bumper part. The polishing heads are pro- 
vided with the necessary counterbalances. They 
can be conveniently set to any desired height on a 
post which supports each head. Also, the wheel- 
head can be swiveled to any required position 
around 360 degrees. 

The polishing heads are set at different angles, 
So as to polish the entire cross-sectional contour on 
the outside of the bumper parts. Wheels of 180 
grit are used in this operation, together with 80 
per cent saponifiable grease stick. One of these 
grease sticks is mounted on a slide at the left of 
each polishing wheel, as seen in Figs. 3 and 4, and 
can be readily advanced into contact with the 
wheel. The polishing wheels as originally set up 
are 14 inches in diameter, and they are used down 
to a diameter of 10 inches. 

When the bumper parts reach the unloading end 
of this straight-line polishing conveyor, they are 
Placed on another overhead conveyor which car- 
ries them to a similar group of automatic polishing 





machines. This group polishes the bumper parts 
along the second half of their length. Abrasive 
dust is completely removed from the department 
by an exhaust system with ducts leading to each 
polishing wheel. 

Incidentally, all polishing wheels used in the de- 
partment are set up in an adjacent room, and are 
stored until required in a room that is maintained 
at a constant temperature and humidity. These 
atmospheric conditions were determined upon after 
considerable experimentation. They are such as 
to keep the glue that holds the abrasive compound 
to the polishing wheel plastic and insure maximum 
life of the wheels. 

Following the polishing operations, the bumper 
parts are carried by conveyor through a second 
washer preparatory to copper-plating and arrive 
at a racking area at the loading end of the plating 
unit. Here the parts are attached to racks, which 
are then suspended from horizontal work-bars of 
an overhead conveyor. This conveyor extends the 
full length of the copper-plating installation. The 
ends of the work-bars ride between sawtooth dogs 
of the conveyor chain on each side of the installa- 
tion. The work-bars are not attached to the chains, 
being free to be dropped at various points onto 
similar conveyor chains extending along the tops 
of the tanks in the plating installation. The work- 
bars are raised and lowered by means of blocks 
attached to chain-loop transfers on opposite sides 
of the tanks. The arrangement of these chain-loop 
transfers and of the sawtooth conveyor dogs is 
shown in Fig. 7. 

Three racks of work are suspended from each 





















work-bar for passage through the copper-plating 
installation. Prior to the copper-plating process, 
the bumper parts are carried by the conveyor 
through a third, short washing machine. 

When each work-rod has passed through the 
washer, it is lifted from the upper conveyor by the 
blocks of the chain-loop transfer and dropped a 
distance of about 8 feet to the sawtooth dogs of the 
conveyors arranged along the top of the cleaning 
and plating tanks on each side. The bumper parts 
are now lowered into the first of a series of tanks. 
From then on, the bumper parts are automatically 
raised and lowered into different tanks and per- 
mitted to remain the required length of time in 
each tank by an ingenious synchronization of the 
chain-loop transfers with the sawtooth dogs of the 
upper and lower conveyors. The details of each 
step of the process are as follows: 

1. Wash: Power Washer, 10 feet long by 9 feet 
6 inches wide by 10 feet 2 inches deep. Solution, 
one-stage, alkali cleaner. Temperature, 150 to 160 
degrees F. Time, 6.6 minutes. Capacity, 1800 gal- 
lons. Number of Work-rods in Tank, 5. 


2. Cathodic Electro-Clean: Tank Size, 7 feet 2 
inches long by 7 feet wide by 8 feet deep. Solution, 
alkali cleaner. Temperature, 175 to 195 degrees F. 
Time, 2.82 minutes. 


Amperage, 50 to 60 amperes 
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Fig. 1. Hanging Automo- 
bile Bumpers, as They 
Come from the Press 
Shop, on an Overhead 
Conveyor at the Begin- 
ning of a_ Series of 
Polishing and Plating 
Operations 





per square foot. Voltage, 8 to 10 volts. Capacity, 
4450 gallons. Number of Work-rods in Tank, 2. 
Number of Anodes in Tank, 36. 

3. Hot-Water Rinse: Tank Size, 3 feet 10 inches 
long by 9 feet 2 inches wide by 8 feet deep. Solu- 
tion, overflowing tap water. Temperature, 175 to 
195 degrees F. Time, 26 seconds. Capacity, 2050 
gallons. Number of Work-rods in Tank, 1. 

4, Anodic Electro-Clean: Tank Size, 5 feet long 
by 7 feet wide by 8 feet deep. Solution, alkali 
cleaner. Temperature, 175 to 195 degrees F. Time, 
1 1/3 minutes. Amperage, 50 to 60 amperes per 
square foot. Voltage, 8 to 10 volts. Capacity, 3050 
gallons. Number of Work-rods in Tank, 1. Num- 
ber of Anodes in Tank, 24. 

5. Cold Rinse and Spray: Tank Size, 3 feet 10 
inches long by 9 feet 2 inches wide by 8 feet deep. 
Solution, overflowing cold water. Temperature, 60 
to 70 degrees F. Time, (a) in tank, 26 seconds; 
(b) under spray, while transferring. Capacity, 
2050 gallons. Number of Work-rods in Tank, 1. 

6. Acid Dip: Tank Size, 5 feet 4 inches long by 
7 feet wide by 8 feet deep. Solution, 10 per cent 
sulphuric acid. Temperature, room. Time, 1 1/2 
minutes. Capacity, 3240 gallons. Number of Work- 
rods in Tank, 1. 

7. Cold Rinse: Tank Size, 3 feet 10 inches long 
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OLDSMOBILE THREE-PIECE BUMPERS 


by 9 feet 2 inches wide by 8 feet deep. Solution, 
overflowing cold water. Temperature, 60 to 70 
degrees F. Time, (a) in tank, 26 seconds; (b) 
under spray, while transferring. Capacity, 2050 
gallons. Number of Work-rods in Tank, 1. 

8. Cold Rinse and Spray: Tank Size, 3 feet 10 
inches long by 9 feet 2 inches wide by 8 feet deep. 
Solution, overflowing cold water. Temperature, 60 
to 70 degrees F. Time, (a) in tank, 26 seconds; 
(b) under spray, while transferring. Capacity, 
2050 gallons. Number of Work-rods in Tank, 1. 

9. Copper Strike: Tank Size, 5 feet long by 1 
foot 6 inches wide by 8 feet deep. Solution, stand- 
ard cyanide copper-plating solution. Temperature, 
135 to 140 degrees F. Time, 1 1/3 minutes. Amper- 
age, 50 amperes per square foot. Voltage, 7 to 9 
volts. Capacity, 3050 gallons. Number of Work- 
rods in Tank, 1. Number of Anodes in Tank, 24. 

10. High-speed Copper-Plate: Automatic Plat- 
ing Machine, 44 feet 11 inches long by 10 feet 6 
inches wide by 8 feet deep. Solution, potassium 
high-speed copper-plating bath. Temperature, 175 
to 180 degrees F. Amperage, 25 to 30 amperes per 
square foot. Voltage, 1 1/2'to 3 volts. Capacity, 
27,000 gallons. Desired Plate Thickness, 0.0017 
inch (unbuffed). Number of Work-rods in Tank, 
21. Number of Anodes in Tank, 300. 

11. Recovery Rinse: Tank Size, 3 feet 10 inches 
long by 9 feet 2 inches wide by 8 feet deep. Solu- 
tion, tap water. Level of high-speed copper-plating 
bath to be maintained by drawing water from this 
tank. Tap water to be added only to maintain solu- 
tion level. Temperature, 80 to 100 degrees F. Time, 
26 seconds. Capacity, 2050 gallons. Number of 
Work-rods in Tank, 1. 

12. Hot Rinse: Tank Size, 3 feet 10 inches long 
by 9 feet 2 inches wide by 8 feet deep. Solution, 
tap water. Temperature, 140 to 160 degrees F. 
Time, 26 seconds. Capacity, 2050 gallons. Number 
of Work-rods in Tank, 1. 

Upon the completion of the copper-plating pro- 
cess, the bumper parts are placed in overhead 
conveyors and taken to straight-line polishing ma- 
chines similar to those employed for the prelimin- 
ary polishing of the bumper parts prior to reaching 
this department. Again, one straight-line installa- 


Fig. 2. Three-stage Washing Machine in which 
All Grease and Lubricant Remaining on the 
Bumpers after Press Operations are Removed 





tion is employed for buffing the bumpers for one- 
half their length, and another similar installation 
for buffing the remaining half. Soft wheels and a 
Tripoli stick are employed to obtain a bright finish. 

Buffing at this stage of the plating eliminates a 
great deal of additional buffing that would be re- 
quired after nickel-plating if the bumpers were not 
buffed at this time. By color buffing after copper- 
plating, a much brighter nickel finish is automatic- 
ally obtained. Also, it is only necessary to color 
buff approximately 5 per cent of the work after 
nickel-plating. 

When the bumper parts have been satisfactorily 
color buffed, they are automatically degreased and 
returned by conveyor to the starting end of the 
nickel-plating installation. The details of the nickel- 
plating operation are as follows: 

1. Electro-Clean: Tank Size, 9 feet 2 inches long 
by 10 feet 6 inches wide by 8 feet deep. Solution, 
alkali cleaner. Temperature, 185 to 195 degrees F. 
Time, 4.25 minutes. Amperage, 35 to 45 amperes 
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Fig. 3. Close-up View of 
One of the Machines in 
a Battery of Seven Ar- 
ranged in a Line for a 
Polishing Operation on 
Front Bumper Pieces 





Fig. 4. Polishing Machine 
in the Same Line as the 
One Seen in Fig. 3, which 
Polishes Another Section 
of the Bumper Part 


per square foot. Voltage, 9 to 10 volts. Capacity, 
5600 gallons. Number of Anodes in Tank, 36. 
Number of Work-rods in Tank, 3. 

2. Cold Spray Rinse: Tank Size, 3 feet 10 inches 
long by 9 feet 2 inches wide by 8 feet deep. Solu- 
tion, spraying cold water. Temperature, 60 to 80 
degrees F. Time, (a) in tank, 26 seconds; (b) 
under spray, 26 seconds. Number of Work-rods, 1. 

3. Cyanide Dip (Cathodic): Tank Size, 3 feet 
10 inches long by 9 feet 2 inches wide by 8 feet 
deep. Solution, sodium cyanide, 6 to 8 ounces per 
gallon of water. Temperature, room. Time, 26 
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seconds. Amperage, 20 to 25 amperes per square 
foot. Voltage, 7 to 9 volts. Capacity, 2050 gallons. 
Number of Work-rods in Tank, 1. 

4. Copper Strike: Tank Size, 4 feet long by 10 
feet 6 inches wide by 8 feet deep. Solution, stand- 
ard cyanide copper-plating solution. Temperature, 
135 to 145 degrees F. Time, 32 seconds. Amperage, 
35 to 45 amperes per square foot. Voltage, 6 to 8 
volts. Capacity, 2400 gallons. Number of Anodes 
in Tank, 28. Number of Work-rods in Tank, 1. 

5. Cold Rinse: Tank Size, 3 feet 10 inches long 
by 9 feet 2 inches wide by 8 feet deep. Solution, 
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PLATING THE OLDSMOBILE THREE-PIECE BUMPERS 


overflowing tap water. Temperature, 60 to 80 de- 
grees F. Time, 26 seconds. Capacity, 2050 gal- 
lons. Number of Work-Rods in Tank, 1. 

6. Cold Rinse and Spray: Tank Size, 3 feet 10 
inches long by 9 feet 2 inches wide by 8 feet deep. 
Solution, overflowing cold water. Temperature, 60 
to 80 degrees F. Time, (a) in tank, 26 seconds; 
(b) under spray, while transferring. Capacity, 
2050 gallons. Number of Work-rods in Tank, 1. 

7. Bright Nickel Plate: Automatic Plating Ma- 
chine, 26 feet 10 inches long by 10 feet 6 inches 
wide by 8 feet deep. Solution, bright cobalt nickel 





~ 















Fig. 6. General View of 
the Generator Room which 
Supplies Electrical Cur- 
rent for the Series of 
Electroplating Operations 
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bath. Temperature, 145 to 155 degrees F. Time, 
17 minutes. Amperage, 45 amperes per square 
foot. Voltage, 6 to 9 volts. Capacity, 16,000 gal- 
lons. Desired Plate Thickness, 0.0006 inch (color 
buffed). Number of Work-rods in Tank, 12. Num- 
ber of Anodes in Tank, approximately 450. 

8. Cold Rinse: Tank Size, 3 feet 10 inches long 
by 9 feet 2 inches wide by 8 feet deep. Solution, 
overflowing cold water. Temperature, 60 to 80 de- 
grees F. Time, 26 seconds. Capacity, 2050 gallons. 
Number of Work-rods in Tank, 1. 

9. Hot Rinse: Tank Size, 3 feet 10 inches long 


Fig. 5. Another Polishing 
Machine Operating on 
Front Bumper Pieces at 
a Station Farther along 
the Line than Those 
Shown in Figs. 3 and 4 




































by 9 feet 2 inches wide by 8 feet deep. Solution, 


overflowing hot water. Temperature, 140 to 160 
degrees F. Time, 26 seconds. Capacity, 2050 gal- 
lons. Number of Work-rods in Tank, 1. 

10. Color Buff: Nine Lathes. Compound, nickel 
buffing compound. 

As the bumpers come from the nickel-plating in- 
stallation, they are carefully inspected and all parts 
requiring buffing are routed to hand polishing 
lathes. Those parts that do not require buffing and 
those that have been buffed are next suspended on 
work racks for passage through the chromium- 
plating tanks. This step of the process is carried 
out with equipment similar to that employed for 
the copper-plating and nickel-plating operations. 
The details of chromium-plating are as follows:. 

1. Wash: Power Washer, 12 feet long by 6 feet 
6 inches wide by 10 feet 2 inches deep. Solution, 
alkali cleaner. Temperature, 150 to 160 degrees F. 
Time, 4.4 minutes. Capacity, 1500 gallons. Num- 
ber of Work-rods in Tank, 5. 

2. Cathodic Electro-Clean: Tank Size, 8 feet 3 
inches long by 7 feet 6 inches wide by 8 feet deep. 
Solution Formula, T.S.P., 4 ounces per gallon of 
water; and caustic soda, 0.5 ounce per gallon of 
water. Temperature, 125 to 150 degrees F. Time, 
1.92 minutes. Amperage, 30 to 40 amperes per 


square foot. Voltage, 8 to 9 volts. Capacity, 3550 
gallons. Number of Work-rods in Tank, 2. Num- 
ber of Anodes in Tank, 27. 
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Fig. 7. View of One of the Toothed-dog Con- 
veyor Chains which Carry the Bars of Work 
through Electroplating Baths, and of the 
Chain-loop Transfers that Raise the Bars of 
Work in Transferring Them from Tank to Tank 


3. Cold Rinse and Spray: Tank Size, 3 feet 10 
inches long by 6 feet 2 inches wide by 8 feet deep. 
Solution, overflowing cold water. Temperature, 60 
to 80 degrees F. Time, (a) in tank, 26 seconds; 
(b) under spray, while transferring. Capacity, 
1350 gallons. Number of Work-rods in Tank, 1. 

4. Acid Dip: Tank Size, 4 feet 1 inch long by 7 
feet 6 inches wide by 8 feet deep. Solution, sul- 
phuric acid, 3 to 4 per cent by volume. Tempera- 
ture, room. Time, 20 seconds. Capacity, 1775 gal- 
lons. Number of Work-rods in Tank, 1. 

5. Cold Rinse and Spray: Tank Size, 3 feet 10 
inches long by 6 feet 2 inches wide by 8 feet deep. 
Solution, overflowing tap water. Temperature, 60 
to 80 degrees F. Time, 14 seconds. Capacity, 1350 
gallons. Number of Work-rods in Tank, 1. 

6. Cold Rinse and Spray: Tank size, 3 feet 11 
inches long by 6 feet 2 inches wide by 8 feet deep. 
Solution, overflowing tap water. Temperature, 60 
to 80 degrees F. Time, 14 seconds. Capacity, 1400 
gallons. Number of Work-rods in Tank, 1. 

7. Chromium Plate: Automatic Plating Machine, 
17 feet 7 inches long by 7 feet 7 inches wide by 8 
feet deep. Solution, standard chromic-acid plat- 
ing solution. Temperature, 120 degrees F, Time, 
5 minutes. Amperage, 165 to 175 amperes per 
square foot. Voltage, 9 to 12 volts. Capacity, 7300 
gallons. Number of Work-rods in Tank, 6. Num- 
ber of Anodes in Tank, 80. 

8. Reclaim Rinse: Tank Size, 3 feet 11 inches 
long by 6 feet 2 inches wide by 8 feet deep. Solw- 
tion, tap water. Temperature, 80 to 100 degrees F. 
Time, 14 seconds. Capacity, 1400 gallons. Num- 
ber of Work-rods in Tank, 1. 

9. Cold Rinse: Tank Size, 3 feet 10 inches long 
by 6 feet 2 inches wide by 8 feet deep. Solution, 
overflowing tap water. Temperature, 60 to 80 de- 
grees F. Time, 14 seconds. Capacity, 1350 gallons. 
Number of Work-rods in Tank, 1. 

10. Hot Rinse: Tank Size, 4 feet 7 inches long 
by 6 feet 2 inches wide by 8 feet deep. Solution, 
overflowing heated tap water. Temperature, 140 
to 160 degrees F. Time, 31 seconds. Capacity, 
1600 gallons. Number of Work-rods in Tank, 1. 
When the bumper parts leave the chromium- 
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Fig. 8. View Showing 
Work in Various Stages 
of One of the Three 
Electroplating Process- 
es, there being Three 
Similar Units for Cop- 
per, Nickel, and Chro- 
mium Plating 


plating bath, they are once more inspected care- 
fully, and parts that require buffing are carried by 
overhead conveyors to three polishing lathes. 

The plating, cleaning, and stripping generators 
and other electrical equipment required for the 
electroplating department (Fig. 6) are installed in 
a glass-enclosed room adjacent to the plating units. 
There are twenty-five generators ranging in capa- 
city from 1500 to 7500 amperes. 

In the event that it becomes necessary to remove 
plating from bumper parts, use is made of three 
different baths, depending upon the metal to be 
stripped, as follows: 

For Stripping Copper from the Base Metal: So- 
lution, strip salts. Temperature, 80 to 100 degrees 
F. Time, approximately 30 minutes per 0.001-inch 
thickness of copper plate. Amperage, 25 to 30 










Fig. 9. Inspecting the 
Chromium-plated Bum- 
per Parts after They 
Leave the Chromium- 
plating Baths and are 
Ready for Delivery to 
Oldsmobile Assembly 
Lines 


PAGE 165 













amperes per square foot (anodic). Voltage, 8 to 
10 volts. Capacity, approximately 1000 gallons 
working capacity. Number of Anodes in Tank, 16. 

For Stripping Nickel from Copper-plated Sur- 
faces: Solution, 66 Baumé sulphuric acid. Tem- 
perature, 80 to 85 degrees F. Time, approximately 
1 hour per 0.001-inch thickness of plate. Amperage, 
25 to 30 amperes per square foot (anodic). Volt- 
age, 12 volts. Capacity, 1000 gallons working capa- 
city. Number of Anodes in Tank, 10 steel anodes. 

For Stripping Chromium Plate from Nickel- 
plated Surfaces: Solution, caustic soda. Tempera- 
ture, 150 degrees F. Time, 15 minutes for 0.000020- 
inch thickness of plate. Amperage, 30 to 35 am- 
peres per square foot (anodic). Voltage, 12 volts. 
Capacity, approximately 1000 gallons working 
level. Number of Anodes in Tank, 10 steel anodes. 





HEATER 


will be increasingly utilized in metal-working 
plants. One of the outstanding features of this 
process is, of course, the ability to heat locally, so 
that a part can be hardened in sections that must 
withstand wearing action and be left soft at all 
other points where hardness is not a primary re- 
quirement or where ductility is more desirable 
than strength. 
Another advantage of induction heating is that 
a part can be permanently expanded by being 
heated to about 1500 degrees F. and then allowed 
to cool. A shaft, say 2 inches in diameter, can be 
readily expanded by this method as much as 0.002 
or 0.004 inch. This fact opens the door for the 
salvaging of many parts that have been ground 


[ winteine heating possesses advantages that 


. . . x * 
under size or worn small in service. ee 


An outstanding application of induction heating 
in the Rouge plant of the Ford Motor Co. is the 
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completely automatic hardening of starter ring 
gears at the rate of three gears per minute per 
machine. This means a possible production by one 
machine of 180 ring gears an hour. These gears 
have an inside diameter of 12 3/8 inches, and are 
made with 112 teeth of 8-10 pitch and a 20-degree 
pressure angle. The gears are 3/8 inch thick and 
are produced from Ford “EEEE” steel correspond- 
ing with SAE 1045 specification. The teeth are 
hardened in their full cross-section to about 1/8 
inch below the root diameter to approximately 56 
to 60 Rockwell C, the hardness of the body not 
being affected by this operation. 

The gears are then heated on the inside diameter 
in a 960-cycle induction heater to expand them 
previous to shrinking them on the flywheels. This 
heater expands the inside diameter of the gears 
enough to slip them on the flywheel, and also draws 
the teeth to a hardness of 48 to 52 Rockwell C. 
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Automatic Induction Hardening 
of Ford Starter Ring Gears 


An Outstanding Application of the Induction 

Heating Process, by Means of which One Hun- 

dred Eighty Ring Gears can be Automatically 
Hardened per Machine per Hour 


By CHARLES O. HERB 


Previously, the gears were heated in a furnace 
and hardened all over. After quenching, they were 
drawn to 35-40 Rockwell C hardness to provide a 
ductile body. However, in so doing, the hardness 
of the teeth was also reduced. By induction hard- 
ening it is possible to produce gears with a soft 
body and a high tooth hardness, and these gears 
give 150 per cent longer service life. é 

The heading illustration shows one of two elec- 
tronic induction heaters arranged for the auto- 
matic handling of these starter ring gears. It will 
be seen that a combination heating and quenching 
unit is provided on each end of the machine, so that 
two gears can undergo the hardening process alter- 
nately. A hopper in which the gears are stacked 
prior to hardening is located between the two heat- 
ing and quenching units. A close-up view of these 
units and the hopper is shown in Fig. 1. 

Transfer of the gears from the hopper to either 


heating and quenching unit is effected through a 
hydraulically actuated slide which is alternately 
moved to the left and to the right for supplying 
both units with unhardened gears and ejecting 
hardened gears from the machine. This slide is 
cut to a semicircular outline on each side of the 
same radius as the gears. 

The slide advances against the gear to be loaded 
in either fixture until the gear to be loaded in 
either fixture until the gear is fitted snugly within 
the corresponding slide contour. Then, as the slide 
continues its movement, the gear is carried along 
with it until the gear reaches the center of a dial 
provided on each heating and quenching unit. This 
dial is depressed at the time of loading, as may be 
seen in Fig. 2, which shows a hardened gear being 
discharged at the left by the hydraulic slide and a 
new gear being advanced at the right. 

When the gear reaches the center of the dial, the 
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hydraulic slide returns to the right to reload the 
right-hand heating and quenching unit. As soon 
as the slide clears the left-hand unit, the circular 
dial on which the gear rests is raised automatically 
into the position shown in Fig. 3. This brings the 
gear into the same horizontal plane as the heating 
coil that extends around the unit just outside the 
periphery of the gear. The dial then automatically 
starts rotating at about 90 R.P.M., continuing for 
a period of twenty seconds, during which the tem- 
perature of the gear teeth is raised to approxi- 
mately 1500 degrees F. When electrical current 
is passing through the coils, there is a red light on 
the machine, so that the operator knows definitely 
that the equipment is functioning properly. 

The dial and work are automatically rotated 
when the dial is lifted into contact with a roller 





INDUCTION 


Fig. 1. The Twe Heating 
and Quenching Stations 
and the Loading Maga- 
zine of the Electronic 
Heater Used for the 
Induction Hardening of 
Starter Ring Gears at 
the Rouge Plant of the 
Ford Moter Co. 


attached to an arm that extends over the dial from 
a bracket at the rear of the machine. When the 
roller is lifted, the front end of the arm swings 
upward, while the opposite end is lowered to trip 
a switch that starts the motor. 

At the end of twenty seconds, the heat is turned 
off by a timer switch, and with the gear still re- 
volving, water is directed on the gear teeth through 
a large number of jets in a ring that surrounds the 
revolving dial and gear, as seen in Fig. 4. The 
sprays, which are directed through 520 holes of 
0.060 inch diameter, remain turned on for four 
seconds. At the end of this period, the work dial 
moves downward into the reloading position. Ro- 
tation of the dial and work ceases as soon as the 
dial drops out of contact with the roller, so that the 
dial is stationary during unloading and reloading. 


Fig. 2. Close-up View 
of One of the Heating 
and Quenching Stations 
Taken at a Time when 
a Hardened Gear was 
being Removed from the 
Work Dial and a New 
Gear Loaded on the Dia! 
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HARDENING 





Fig. 3. During the Heat- 
ing Period, Each Starter 
Ring Gear is Revolved 
on a Dial with the 
Gear in the Same Hori- 
zontal Plane as the Heat- 
ing Coil, the Quenching 
Ring being Located Out- 
side of the Coil 


Conveyors are to be installed for automatically 
carrying the hardened gears away from the ma- 
chine and to subsequent operations. 

The electronic induction heater provides an out- 
put of 50 kilowatts. This type of heater is suitable 
for installation directly in production lines for 
hardening, annealing, brazing, and soldering oper- 
ations. The heater consists of a compact unit that 
converts ordinary sixty-cycle alternating current 
into the high frequencies used in electronic heating, 
current being employed on the starter ring gears 
at frequencies up to 540,000 cycles. Each machine 
consists of four major elements—first, a trans- 
former which steps up the voltage of the incoming 
alternating current; second, a rectifier bank which 
converts the alternating current into direct cur- 
rent; third, an oscillator tube which uses the direct 













Fig. 4. View of the 
Right-hand Hardening 
Station Photographed 
when Water for Quench- 
ing the Heated Gear is 
being Sprayed through 
More than 500 Small- 
diameter Jets 
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current to generate high-frequency alternating cur- 
rent; and fourth, an assortment of heating coils 
which form a part of the oscillating circuit and 
transfer heat energy to the work. 

With this equipment, it is possible to govern 
within a fraction of a second the length of time 
the heat is applied to the work, so that it will not 
spread to other areas by conduction. The automatic 
timing device which controls the heating period is 
located within the cabinet. Once the control dials 
are set, heating is identical in each subsequent 
operation. 

There is also a suitable control in the unit for 
the quenching time. When the length of quenching 
has been determined for any given type of work, 
the operation can be duplicated by properly setting 
the control dials. 


are a feature of the Frazer and Kaiser 
“Special” automobiles. These bodies are of 
a conventional but intricate design, which neces- 
sitates the use of special fixtures and machines for 


A LL-STEEL bodies with rigid box type frames 


welding sub-assemblies. Some of the more out- 
standing of these operations performed at the Wil- 
low Run plant will be described in this article. 

An unusually high air-line pressure of 105 
pounds per square inch exists in this plant. This 
pressure is reduced to 45 pounds per square inch 
by individual air regulators on each resistance 
welding gun and machine. A line water pressure 
of 78 pounds per square inch is reduced to 35 
pounds per square inch before it is circulated 


through the resistance welding guns and electrodes 
for cooling. Electric supply to the primaries of the 
welding transformers is 440-volt, sixty-cycle, three- 
phase alternating current. 

The resistance welding installations are auto- 
matically controlled by Weltronic sequencing weld 
timers. A simplified circuit diagram of this type 
of timer is shown in Fig. 1. The timing control 
can be divided into six functional circuits: One for 
energizing the air-valve solenoid on the welding 
gun or machine; a second for limiting the “squeeze” 
period during which the electrodes are clamped to 
the work; a third for timing the weld current to 
the electrodes; a fourth for releasing the electrodes 
from the work after a preset time; a fifth for regu- 
lating off time; and a sixth for contactor control. 
These circuits are shown blocked off and designated 
in the circuit diagram. 

Only one relay—that shown at R in the air-valve 
solenoid circuit—is used in this type of timer. 
Miniature thyratron tubes are employed in place 
of the usual sequencing relays. Two of these tubes 
and two larger thyratrons are used in the contactor 
control circuit for the direct firing of the ignitors 
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Bodies at Kaiser-Frazer’s 
Willow Run Plant 


in the ignitron contactor, thus eliminating the need 
for a firing relay. 

Closing of the initiating switch S, shown at the 
left, completes the circuit to relay R through the 
transformer T and two thyratron tubes in the valve 
and lock-in circuits. Contact B of the relay closes 
and shunts the switch which locks in this circuit, 
thus causing the timer to continue the weld se- 
quence even if the pressure on the switch is re- 
leased. Contact A closes simultaneously and allows 
the air-valve solenoid to become energized, thus 
clamping the electrodes of the welder to the work. 

The same initiating action starts the “squeeze” 
period. When the time set for the “squeeze” period 
has elapsed, the contactor control circuit operates 
to allow the ignitron contactor to initiate the weld 
current. After a preset time, the contactor control 
circuit is blocked and the weld terminates. The 
hold time is initiated at this point. When this time 
has elapsed, one of the tubes in the valve and lock- 
in circuits is blocked, thus de-energizing the air- 
valve solenoid and releasing the electrodes from 
the work. If the initiating switch is open at this 
point, the single weld operation will be completed. 
However, if the initiating switch remains closed, 
the cycle will repeat itself after the preset off time 
has expired. 

No definite time can be specified for squeeze, 
weld, hold, or off cycles for welding together any 
two thicknesses of metal. Many variables, such as 
the size of the electrode and the cleanliness and fit 
of the parts, affect these cycles, and each set-up 
must be determined by making experimental welds. 


The All-Steel Bodies of the New Kaiser and Frazer 
Automobiles are Assembled by Spot-Welding with 
Portable Hand-Operated Guns and Automatic Ma- 
chines, as Well as by Gas- and Arc-Welding Operations 





By CHARLES H. WICK 


Graduations on the control panel of the sequencing 
weld timers permit the setting of each cycle at from 
3 to 60 seconds. There is an alternate range for 
settings of from 60 to 120 seconds. A power trans- 
former on the timer, with three secondary wind- 
ings, changes the 440-volt power source to 100 volts 
for power in the control circuit, 6 volts for heater 
current to all tubes, and 24 volts for the pilot cir- 
cuit when required. 

Hat-section channel reinforcements of 14-gage 
mild steel are spot-welded to the under side of the 
18-gage mild-steel front floor pan by means of the 
Federal automatic resistance welding machine 
shown in Fig. 2. Four of these reinforcements are 
nested in copper channels in the base of the weld- 
ing machine and the floor pan is placed on top of 
them. Four transformers, each having a capacity 
of 75 KVA, and eight water-cooled electrodes— 
two on each of the four welding heads—are used 
on this machine. 

Approximately forty-four spot-welds are made 
on each reinforcement. This is accomplished by 
raising the electrodes, traversing the heads to right 
or left, and lowering the electrodes by means of 
pneumatic cylinders. Each of the four air tanks 
shown mounted on the machine supplies air to one 
head with its two electrodes. 

At certain locations on the work, it is necessary 
to restrict the number of simultaneous welds to 
four or six because of obstructions on the surface 
of the floor pan. This control of the number of 
welds is accomplished by means of cams mounted 
in the upper left-hand corner of the machine. The 
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Fig. 1. Simplified Circuit Diagram of the Weltronic Sequencing Weld Timer 
that is Used to Automatically Control the Resistance Welding Operations 


Fig. 2. Automatic Resist- 

ance Welding Machine 

which is Used to Join Four- 

teen-gage Reinforcements to 

Under Side of Eighteen-gage 
Floor Pans 
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Fig. 3. Welding Fix- 
ture in which the Cur- 
rent Passes from the 
Electrode of a Hand- 
operated Short-circuit- 
ing Gun, through Work, 
and to Fixture 


welding cycles are controlled by the electronic 
timer previously described. 

Examples of temporary fixtures used for hand- 
gun welding, which were designed and built to ob- 
tain immediate production, are shown in Figs. 3 
and 4. These simple fixtures will, in most cases, 
be replaced by automatic welding machines, in 
which most of the spot-welds will be made sim- 
ultaneously. Sub-assemblies welded with hand-guns 
in these fixtures are usually made from 16- to 20- 
gage mild steel. The parts are clamped in welding 
position in the fixtures by quick-acting clamps with 
wooden blocks that are formed to the same contour 
as the work. 

A Martin spade-handle, short-circuiting, spot- 
welding gun is used for the set-up shown in Fig. 3. 
This gun is of the hand-operated, portable type. 
The welding current from the secondary of the 75- 
KVA transformer shown at the right passes from 
the single electrode of the hand-gun through the 
overlapped mild steel edges of the parts, into the 
copper-conducted back-up bar of the fixture, and 
back to the transformer. By using as few clamps 
as possible and placing them in positions not re- 
quiring welding, the quarter-panel sub-assemblies 















Fig. 4. A Simple Fix- 
ture for Clamping the 
Quarter-panel Assembly 
of an Automobile Body 
while Spot-welding with 
a Hand-gun 
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of an automobile body can be completely spot- 
welded by the set-up shown in Fig. 4. 

Four halves are assembled into two center pil- 
lars in each cycle of a Taylor-Winfield flash-butt 
welder. The approach of the pillar halves to be 
welded is effected by means of a low-pressure 
hydraulic cylinder, and the final push at the in- 
stant of welding is accomplished by means of accu- 
mulators that momentarily deliver large quantities 
of oil at high pressure. : 

An excellent example of the high-production 
automatic welding presses that will replace the 
hand-welding guns now being used for many oper- 
ations is shown in Fig. 5. Such automatic spot- 
welding machines are especially adaptable to auto- 
motive production because of their versatility. Re- 
movable dies are designed for welding specific sub- 
assemblies, while the four-post press is standard, 
and can be used with various dies. 

Individual, small welding transformers, each 
having capacity for four electrodes, are placed ad- 
jacent to the various spot-welding electrodes. This 
eliminates the use of a large transformer and sec- 
ondary distributors, and permits the use of short, 
equal welding cables, thus equalizing the welding 



























current to each gun. Transformer primaries can 
be parallel, and all welding guns fired simultane- 
ously or in groups. Frequently, the transformers 
can be fired in three groups, with each group fired 
across the separate legs of the three-phase supply 
system, thus nearly balancing the line load and 
improving the power factor. 

The Martin automatic press shown is employed 
for the spot-weld assembling of a complete door. 
Making sixty simultaneous spot-welds, a produc- 
tion of 400 doors per hour is attained, compared 
with the 50 per hour previously produced with 
hand-operated welding guns. 

The lower die on this press embodies the fixture 
and copper back-up plates for the door, while the 


WELDING 


Fig. 5. Automobile Doors 
are Assembled on This 
Automatic Welding Press 
at the Rate of 400 per 
Hour by Making Sixty Sim- 
ultaneous Spot-welds 





upper die holds the electrodes, welding transform- 
ers, and hydraulic manifold for electrode actuation. 
Mounted in the base of the press is the hydraulic 
unit employed in actuating the lower table and sup- 
plying oil under pressure to the manifold of the 
upper die. The automatic sequencing timer is 
mounted on the upper structure of the press. 
Right and left rear quarter-panels are gas- 
welded to the top of the automobile body in the 
“balloon” fixture shown in Fig. 6. Hand-operated 
torches with oxy-acetylene flames are used to make 
a 44-inch weld on each side of the body. The body 
parts are located by stops, and held by pneumatic 
cylinders and quick-acting clamps. Two swinging 
arms that pivot about horizontal shafts on the 


Fig. 6. “Balloon” Fixture 
Used in Hand Gas-weld- 
ing the Right and Left 
Rear Quarter-panels to 
the Top of the Automo- 
bile Body 
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AUTO BODIES 


Fig. 7. Overhead Type 

Portable Spot-welders and 

Arc-welders being Used 

for Joining the Sub- 

assemblies of the Automo- 
bile Body 


ee 


right and left sides of the fixture base act as weld 
locators and also as clamps. In addition, they serve 
as coolers, being cored for circulating water. 

The welded sub-assemblies converge at the so- 
called “body in white” line, where they are welded 
together to form a complete unpainted body, as 
shown in the heading illustration. Torch welding, 
arce-welding, and spot-welding are all employed on 
this production line. The welders shown at the left 
and right in Fig. 7 are using portable spot-welding 
guns, while the other two operators—one in the 
foreground and the other inside the body—are per- 
forming arc-welding operations. 

The portable spot-welders are supported on bal- 
ancing beams suspended from small carriages that 


Fig. 8. Sub-assemblies are 
Rigidly Held 


rate 


in Accu- 
Alignment during 
Weiding by Quick-acting 
Clamps and Fixtures Sus- 
pended on Overhead Rails 
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are pulled along an overhead track. The C-shaped 
yoke which carries the electrodes and the air cyl- 
inder for compressing the electrodes on the work 
is hung from one end of the balancing beam. The 
transformer, hung at the other end of the beam, 
acts as a counterbalance. Electronic controls are 
mounted on a platform directly over each gun. The 
gun and transformer are connected with coaxial 
conductors, which carry the welding current, cool- 
ing water, and compressed air for the application 
of the welding force. Quick-acting clamps and lo- 
cating fixtures suspended from the overhead rails, 
as shown in Fig. 8, are used to hold the sub-assem- 
blies in accurate alignment while they are being 
welded together. 














Unique Inspection Machines that Gage Cylinder Bores Simul- 

taneously at Thirty-Two Points and Classify Them for 

Selective Assembly with Matched Pistons are Used in the 

Buick Production Line. The Boring, Honing, and Finish- 

ing Operations Performed on These Close-Tolerance Bores 
are Described in This Article 
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Buick’s Advanced Practice 
in Inspecting Cylinders 


the production required by the Buick Motor 

Division of the General Motors Corporation, 
Flint, Mich., could not be obtained without the 
modern machinery and advanced practices that are 
much in evidence at that plant. This is especially 
true of the crankcase department, where a great 
deal of new machinery has been installed in recon- 
verting from war production. The advanced prac- 
tices adopted for inspecting, machining, and finish- 
ing cylinder bores in this plant will be described 
in the following. 

Finished cylinder bores are held to a total taper 
of 0.001 inch in 9 3/16 inches, must not be out of 
round more than 0.00075 inch, and must be within 
plus or minus 0.001 inch of the 3.0925-inch mean 
bore diameter. To conform to such close tolerances, 
it is necessary to employ precise machining meth- 
ods and maintain rigid inspection. 

A unique feature of the cylinder inspection set-up 
is the use of multiple-spindle Sheffield Precisionaire 
machines that simultaneously gage the eight bores 
of each engine block at thirty-two different points 
and classify each bore for selective assembly with 
matching piston sets. The diameter, out-of-round- 
ness, taper, and bell-mouth of all bores are checked 
at one time on the same machine. 

Compared with former inspection systems, this 
new method represents a gain in efficiency and pro- 
duction time of more than 100 per cent. It is now 
possible to inspect and classify the eight cylinder 
bores of an engine block in thirty seconds. How- 
ever, in actual practice, the average production is 
sixty engine blocks per hour. A large saving in 
floor space required for inspection has also been 
achieved. Each of the two inspection machines now 
being used in this department is approximately 4 
feet wide by 8 feet long by 7 feet high. 

Inspection is accomplished by the velocity or 
flow of compressed air. Two 5-H.P. motor-driven 
compressors supply the air to the machines, Either 
compressor is of sufficient capacity to operate both 
machines. The air passes through two automatic 
compensating pressure regulators and a water trap 
before entering the machines. The regulators pro- 


Te high quality of product specified and 


gressively reduce the air pressure to 20 pounds per 
Square inch, and the water trap removes any 
moisture which might damage the machines. 

The air then enters thirty-two vertical, trans- 
parent, indicator tubes on each machine, as shown 
at the top of the heading illustration. These tubes 
are located at eye level, and are grouped into eight 
sets of four each. Each set of four tubes is used 
to gage a separate bore. The air, after passing 
through the tubes, is carried to eight assemblies, 
which each hold four spindles that closely approxi- 
mate the diameter of the cylinder bore. Each of 
these assemblies, with their respective spindles, 
enters one of the cylinder bores during inspection. 

The air from one tube in each set is guided to 
one of the four spindles in each assembly and is 
ejected from two diametrically opposite orifices in 
that spindle. Each of the sixty-four orifices is 0.055 
inch in diameter. The spindles and their respective 
orifices may be seen in Fig. 1, which shows the 
spindle assemblies in their extended or inspection 
position. The pressure of the air emitted from one 
orifice balances that from the opposite orifice, thus 
centering the spindle within the bore. 

Each of the four spindles in an assembly float 
independently, allowing for tolerances in the bore 
spacing of the engine blocks. The spindles are free 
to move 1/32 inch in any direction. Of course, the 
tolerances for bore spacing are not as great as this, 
but the floating feature eliminates bore location 
problems from this inspection. 

The four spindles are located, from bottom to top 
of each spindle assembly, so that they align, respec- 
tively, with the extreme lower diameter of the bore 
and the bore positions corresponding to the lower, 
central, and upper travel limits of the piston. These 
four positions are indicated on the four tubes in 
each set. The right-hand tube shows the diameter 
of the bore at the upper limit of the piston travel; 
the second tube, the diameter at the center of the 
piston travel; the third tube, the diameter at the 
lower limit of the piston travel; and the left-hand 
tube, the diameter at the top of the bore. 

The volume and velocity of air flowing at any 
given instant during the gaging operation depends 
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upon the clearance between the gaging spindle and 
the surface of the bore being inspected. The greater 
this clearance, the higher the velocity of air that 
passes between the periphery of the spindle and the 
bore. The spindles are made 0.001 inch smaller in 
diameter than the minimum cylinder bore diameter. 

Aluminum indicator floats or “bobbers” are lo- 
cated in each of the thirty-two transparent tubes. 
These bobbers are free to move up and down in the 
tubes in response to any change in velocity of the 
air passing through the tubes and around the float. 
The greater this velocity, the higher the float rises 
in the tubing. For example, a cylinder bore diam- 
eter 0.0001 inch larger than minimum will permit 
more air to flow between it and the gaging spindle, 
thus increasing the velocity of the air and causing 
the float to rise 1/8 inch in its tube. 
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Fig. 1. The Eight Spindle 
Assemblies, which Each 
Contain Four Spindles and 
Eight Air Orifices, are 
Shown in the Extended or 
Inspection Position. The 
Eight Handles at the Lower 
Front are Used to Turn the 
Spindle Assemblies through 
180 Degrees for Out-of- 
roundness Inspection 





The inspection machines are an integral part of 
the cylinder-block production lines. After the bores 
have been honed, the blocks are pushed along roller 
conveyors to the loading station on the right-hand 
side of the inspection machine. The bores are in- 
spected in a position opposite to that in which they 
are machined, honed, and operated, so that the 
crankcase section of the block is near the top and 
the upper portion of the bore is near the base of 
the inspection machine. 

With an engine block in the loading position, the 
starting button of the machine is depressed. This 
actuates two hydraulically operated loading arms, 
one at each end of the block, which advance the 
block along roller bearings to the inspection posi- 
tion shown in the heading illustration. Here, two 
hydraulically actuated plungers automatically enter 


Fig. 2. Here the Inspec- 
tor is Calibrating the Set 
of Tubes Used in Gaging 
the Right-hand Cylinder 
Bore. A Minimum Bore- 
size Master Ring Gage is 
Employed 
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ADVANCED PRACTICE IN INSPECTING CYLINDERS 


locating holes in the back face of the engine block, 
thus forcing a machined surface on the front of 
the block against a ground face on the inspection 
machine. A pin simultaneously enters a hole in the 
top surface of the block, thus accurately and rigidly 
locating and clamping the work. 

With the block thus properly aligned, the eight 
spindle assemblies are automatically elevated by 
means of hydraulic cylinders in the base of the ma- 
chine and entered into the respective bores of the 
block. The machine stops automatically in case in- 
terference, such as binding or seizure from metal 
chips or an undersized bore, is encountered by any 
one of the spindle assemblies. In that event, one or 
more of the red lights at the top front of the ma- 
chine will be illuminated, thus showing in which 
bore or bores the interference is occurring. After 
entering the bores the required distance, the spin- 
dle assemblies automatically stop and inspection is 
begun. 

The float in the left-hand tube, which indicates 
the diameter at the top of the cylinder bore, should 
always be lower than or even with the floats in the 
other three tubes. This shows that the bore taper 
is in the correct direction to permit assembly of the 
piston. Such a condition is called an “open bore” or 
bell-mouth. If the float in the left-hand tube is 
higher than any of the others, it shows that an in- 
correct taper exists and, consequently, further 
machining is required. 

At the right of each set of four tubes on the in- 
spection machine are graduations numbered from 
1 to 10, inclusive. The difference between any two 
successive graduations corresponds to a 0.0003-inch 


Fig. 3. A Dial Indicator 
Type of Gage is Used to 
Set the Carbide-tipped, 
Single-point Boring Tools 
Used for the Precision 
Boring Operation on the 
Machine Shown in Fig. 4 
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difference in the diameter of the cylinder bore. 
When the air is turned on, to gage an engine block, 
the floats in all thirty-two tubes instantly fall to 
positions opposite or near a number on the gradu- 
ated scales. The bore diameters are held within a 
limit of 0.002 inch. This limit corresponds to the 
distance between the heavy lines at the “1” mark 
and two-thirds the distance between the “7” and 
“8” marks on the graduated scales. The highest and 
lowest floats in each set of tubes must not be beyond 
the limits set by these heavy-line graduations. 

A transparent tolerance slide, 0.001 inch high, 
stretches across each set of four tubes. These slides 
are adjustable vertically on friction ways located 
to the left of each set of tubes. Two horizontal lines, 
spaced 0.00075 inch apart, are engraved on each 
slide. These slides are so positioned as to determine 
if all four floats in each set are within the taper 
and out-of-round limits. 

The total taper of each bore is held to 0.001 inch. 
This distance is represented by the height of the 
transparent slide. All four of the floats must be 
within this distance to insure that the difference 
in bore diameters does not vary more than 0.001 
inch from top to bottom of the cylinder. 

The out-of-round limit of 0.00075 inch is checked 
by reference to all four tubes. Thus, the bore is 
held to this limit outside of the piston travel, as 
well as within the piston travel. In order for a 
cylinder block to pass the out-of-round inspection, 
the floats in these tubes must be within the two 
horizontal scribed lines on the slide. The spindle 
assemblies can be manually rotated through 180 
degrees for this inspection by means of the eight 
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hand-levers shown at the base of the inspection 
machine, flush with the bottom of the cylinder 
block. A full 360-degree rotation is not required 
because of the two opposing orifices on each spindle. 


Bores are Classified and Stamped for Selective 
| Assembly with Matching Piston Sets 


The position of the float in the right-hand tube 
| of each set, which indicates the diameter of the 
bore at a position corresponding to the upper limit 
of the piston travel, is called the “sizing point.” 
The size, which must be determined for the fitting 
of matching pistons, is taken to the nearest 0.0003 
inch, and is indicated by the number opposite the 
float in this right-hand tube. 

This number is stamped manually on the engine 
block directly beside the cylinder bore so classified. 
The stamping is accomplished by individual mark- 
ing devices mounted directly above each of the 
spindle assemblies. An inspector is shown in the 
heading illustration stamping the seventh cylinder 
_ bore with a No. 7 classification. The marking de- 
| vices are hinged on the front of the inspection ma- 
_ chine, and their marking rings, which bear the 
numbers from 1 to 10, inclusive, are easily revolved 
to the desired marking by turning the knurled 
handle. The inspector punches on a mechanical 
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BUICK’S ADVANCED 


Vig. 4. Special Eight-spindle Ex-Cell-O 
Hydraulically Operated Machines are Used 
for the Precision Boring of Buick Engine 
Blocks. Spindles are Revolved at 500 R.P.M. 
and Fed at 0.007 Inch per Revolution 


counter the quantity of bores bearing each classifi- 
cation mark. The totals registered on the counter 
at the end of each day are transmitted to the piston 
department for necessary matching production. 

After all eight of the cylinder bores have been 
stamped, the spindle assemblies and locating pins 
are withdrawn and the cylinder block is moved 
along the conveyor. The machine is then ready for 
another inspection cycle on the next engine block. 

These inspection machines are calibrated by 
means of master ring gages. An inspector is shown 
in Fig, 2 setting the minimum tolerance limits of 
the right-hand set of tubes by means of a minimum 
master ring gage mounted on the right-hand spin- 
dle assembly. While mounted in the gaging posi- 
tion on the inspection machine, the cylinder bores 
can be measured accurately to within 0.0001 inch 
by interpolating between the graduations. How- 
ever, as this accuracy is not required, the scale is 
only graduated at 0.0003 inch intervals. The bot- 
tom of each tube is provided with a bleeder valve 
for setting the initial position of the float in the 
tube. This is necessary to compensate for the taper 
of the tubes. 


The Boring and Honing Operations that 
Precede the Final Inspection 


Accurate machining is necessary to maintain the 
close tolerances specified for final inspection of the 
cylinder bores. The bores are rough-, semi-finish-, 
and precision-bored and honed before inspection. 

The cylinders of the cast-iron engine blocks are 
first rough-bored on an Ingersoll eight-spindle, 
vertical boring machine. A cutter-head with six 
solid-cobalt, single-point boring tools set at inter- 
vals of 60 degrees around its periphery is mounted 
on each spindle. The relatively heavy cut taken in 
this operation, which increases the rough-cored 
bore diameter in the engine blocks by as much as 
3/8 inch, is distributed among these six cutting 
tools. The spindles are driven at a speed of 125 
R.P.M. and fed at 0.075 inch per revolution. 

Semi-finish-boring of the cylinders is accom- 
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PRACTICE IN INSPECTING CYLINDERS 


plished on a similar machine. Cutter-heads having 
two carbide-tipped, single-point boring tools set 
180 degrees from each other are mounted on the 
spindles of this machine. This operation removes 
0.035 inch from the bore diameter with a spindle 
speed of 300 R.P.M. and a feed of 0.025 inch per 
revolution. 

The cylinders of the engine block are then preci- 
sion-bored on Ex-Cell-O eight-spindle, automatic, 
vertical boring machines, one of which is shown in 
Figs. 3 and 4. These machines are installed on in- 
dividual concrete foundations, 9 feet deep, to min- 
imize the transmission of vibration from surround- 
ing equipment. One brazed, carbide-tipped, single- 
point cutting tool is mounted in each spindle. A: 
dial indicator gage, as shown in Fig. 3, is used for 
setting the cutting tools to remove 0.012 inch from 
the bore diameter. The tools are jig-ground from 
3/8-inch diameter round bits with brazed carbide 
tips. They are provided with an end cutting-edge 
angle of 30 degrees, a side cutting-edge angle of 25 
degrees, a nose radius of 0.015 inch, an end relief 
angle of 25 degrees, and an end clearance angle of 
30 degrees. There is no side or back rake. 

These special boring machines are completely 
automatic. When the starting button is depressed, 
locating pins automatically enter holes in the en- 
gine casting and hydraulic clamps simultaneously 
move into position at both ends of the block to re- 
strain it from moving during the boring operation. 
The eight-spindle head, with each spindle gear- 
driven at 500 R.P.M., is rapidly traversed hydraul- 
ically to the boring position, where a boring feed of 
0.007 inch per revolution begins. A gear-box at the 
top of the machine contains a cone-worm drive for 
each spindle, which insures a smooth drive and 
also stops the spindles with all the tools in the same 
position circumferentially. All the worms in the 
gear-box are driven from one shaft. The hydraulic 
pressure is supplied by an independent motor, 
pump, and sump unit. 

At the completion of the boring operation, the 
spindles automatically stop, the block-holding fix- 
ture tips 0.012 inch, and the spindle head is rapidly 
retracted to the starting position. The tipping 


Fig. 5. The Cylinder Bores of Engine 
Blocks are Honed on Barnes Eight-spindle 
Vertical Machines. About 0.001 Inch of 
Material is Honed from the Bore Diameter 
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feature of the fixture prevents the tools from scor- 

ing the bores while they are being withdrawn. 

Previously, in using fixtures without this feature a 

tool mark as deep as 0.003 inch was produced in 

the cylinder bore when the tool was retracted, 

necessitating much more frequent tool grinding. 
While tolerance of 0.001 inch is specified for this 

operation, it has been found in the subsequent in- 

spection operation, that the bores are consistently 

within 0.0003 to’ 0.0006 inch of the desired size. 
The cylinder bores are next honed on Barnes 

eight-spindle, vertical, hydraulic honing machines, | 

such as the one shown in Fig. 5. Honing sticks of 

150 grit, J bond, assembled with a spring pressure 

of 90 pounds, are used. Such sticks have a honing 

life of approximately fifty engine blocks. About 

0.001 inch is removed from the bore diameter. 

Metal particles are eliminated from the lubricant 

used for this operation by means of magnetic cool- 

ant separators. 





Cylinder Bores are Chemically Treated to 
Provide Them with an Oil-Absorbent Coating 


Following the honing operation, the cylinder 
bores are treated by a Lubrizing process, which is 
patented by the Parker Rust-Proof Co. This pro- 
cess consists of a chemical treatment that produces 











Fig. 6. One of the Twenty-two 
Fixtures of the Lubrizing Ma- 
chine which Each Hold a Cylin- 
der Block while the Solution 
is Pumped through the Bores 


Fig. 7. Lubrizing Solution is 
Pumped through the Cylinder 
Bores of the Engine Block to 


Impart a Non-metallic Oil- 
absorbent Coating on Their 
Surfaces. The Pipes Shown 


in the Center of Each Cylinder 
Handle Overflow of the Solu- 
tion, thus Preventing it from 
Coming in Contact with Surfaces 
Other than the Cylinder Bores 
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a non-metallic, oil-absorbent coating on the wear- 
ing surface of the cylinder bore. The affinity of 
this coating for oil minimizes the danger of metal- 
to-metal contact between the piston and the cylin- 
der bore. This type of lubrication permits the 
rapid breaking-in of moving parts without scoring 
or scuffing, and reduces subsequent wear. 
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The coating imparted by this process consists 
principally of iron and manganese phosphate, 
which results from a chemical reaction between the 
solution and the metal surface. Electric current !s 
not used. This chemical combination with the base 
metal gives the coating great adherence. Any met al 
burrs remaining from the boring or honing opera- 
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ADVANCED PRACTICE IN INSPECTING CYLINDERS 


tions are rapidly dissolved and removed by this 
process. 

The first step in the Lubrizing process is the 
cleaning of the engine blocks. This is accomplished 
by passing them through a washer which sprays 
them with an emulsion cleaner, heated to approxi- 
mately 170 degrees F. A rinse and air-blast drying 
complete this stage of the process. 

The engine blocks are then placed on the Lubriz- 
ing machine, which consists of a circular conveyor 
carrying twenty-two work-holding fixtures, such 
as the one shown in Fig. 6. The fixtures form 
water-tight joints with the blocks. Each fixture 
holds one engine block, and is equipped with a mo- 
tor-driven pump. 

The pumps transfer the Lubrizing solution, 
which is made from a mixture of 10 per cent Parco 
Lubrite and water heated to approximately 210 
degrees F., from a central storage tank to the eight 
cylinder bores in each block. One of these pumps 
may be seen to the left in Fig. 7. The solution is 
pumped through the cylinder bores at the rate of 
7 gallons per minute. The fixtures contain 1-inch 
diameter overflow pipes which extend up through 


the center of each bore, terminating at a point flush 
with the ends of the cylinders. This prevents the 
solution from coming in contact with surfaces other 
than the cylinder bores. The time required for this 
process is fifteen minutes per cylinder block. The 
engine blocks are removed from the Lubrizing ma- 
chine at the end of the conveyor, and the cylinder 
bores are rinsed for one minute with water at a 
temperature of approximately 150 degrees F. The 
bores are then coated with a solution containing 
one part of soluble oil in twenty parts of water, 
which is also kept at a temperature of approxi- 
mately 150 degrees F. 

The black, fine, non-metallic, crystalline coating 
formed by the Lubrizing process reduces the bore 
diameters by approximately 0.0005 inch. This 
amount of the coating is removed by lapping on a 
Barnes, eight-spindle, vertical machine. Cast-iron 
stick lapping heads, of the same diameter as the 
piston assembly to be used in the completed engine, 
are reciprocated through the bores seven times. The 
engine blocks are again cleaned and dried by pass- 
ing them through another washing and drying ma- 
chine before they leave the crankcase department. 


Western Metal Congress and Exposition 


RELIMINARY plans for the resumption of the 
Western Metal Congress and Exposition have 
been completed, and the event will be held in the 
San Francisco-Oakland Golden Gate area for six 
days beginning March 22. The last Exposition was 
held in Los Angeles in 1941, war restrictions hav- 
ing prevented it from taking place in the interven- 
ing years. The Congress and Exposition will again 
be sponsored by the American Society for Metals, 
and will have the active cooperation of West Coast 
chapters of the leading technical societies. The 
technical program will include papers and round- 
table conferences of interest to the metals, aviation, 
petroleum, chemical, mining, and general manufac- 
turing industries. 

In the Exposition will be shown equipment and 
methods relating to the metals industries, includ- 
ing raw materials; heat-treating apparatus and 
supplies; inspection methods and equipment; ma- 
chinery ; foundry supplies; materials-handling, 
welding and cutting, oil-field equipment; small 


tools; and finished products. The technical] sessions 
of the Congress and exhibits will be held in the two 
large civic auditoriums at Oakland. Attendance at 
the 1941 Western Metal Congress and Exposition 
was approximately 50,000, and it is expected that 
the 1947 figures will exceed that. 

Further information can be obtained from W. H. 
Eisenman, managing director, American Society 
for Metals, 7301 Euclid Ave., Cleveland 3, Ohio. 


* * * 


A.S.T.E. Convention Cancelled 


The semi-annual convention of the American 
Society of Tool Engineers, which was scheduled to 
be held in Pittsburgh October 10 to 12, inclusive, 
had to be cancelled because of the power union 
strike that is paralyzing most of the industry of 
Pittsburgh. The next scheduled national meeting 
of the Society will be the annual convention, which 
is to be held at Houston, Tex., in March, 1947. 
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chips are formed directly into bearing lock 

sleeves has been developed by the Chevrolet 
Gear and Axle Division of the General Motors Cor- 
poration. Ordinarily, of course, such chips must 
be sent to the steel mill and remelted into ingots 
before they can be converted into production parts. 
Prior to the adoption of this process, the bearing 
Now 


A UNIQUE process by means of which steel 


lock sleeves were machined from cast iron. 
machining has been completely eliminated, and a 
superior sleeve is produced at the rate of 455 per 
hour and a saving of 40 per cent. 

Dimensions of the finished part are shown in 
Fig. 2. Such sleeves have a hardness of Rockwell 
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78 to 90 B, and will withstand a minimum load of 
2500 pounds before fracturing when one half of 
the sleeve is clamped rigidly, and the other half is 
loaded with a 3/4-inch diameter punch. 

The chips used in this process, shown at A in 
Fig. 1, are SAE 1112 steel formed from torque- 
tube bushing operations on automatic screw ma- 
chines. These chips are carefully segregated from 
other turnings to prevent contamination. They are 
placed in the perforated basket of a centrifugal 
chip wringer and rotated for forty-five minutes to 
remove the oil from their surfaces. The dry chips 
then go to a shredding machine, where their size 
is reduced. Following the shredding operation, the 











Parts Directly from Steel Chips 


chips are screened, and those passing through the 
screen, as shown at B, are used for forming the 
briquette. 

The cold-forming of the briquette C is accom- 
plished by means of a die mounted on a Cleveland 
coin press rated at 600 tons and having a stroke of 
10 inches. The chips are fed to the machine by a 
hopper, as shown in the heading illustration. They 
fall into holes in a reciprocating slide that is act- 
uated by a 3-inch diameter by 18 1/2-inch stroke 
air cylinder. As the horizontal slide advances, it 
seals off the hopper, preventing additional flow of 
chips. A smooth steel die surface over which the 
slide passes prevents the chips from falling out of 
the holes until they are in the proper position over 
the die opening. 

After dropping the required amount of chips 
into the die, the slide is returned to its original 
position by the air cylinder to obtain another load 
of chips, and the punch descends, exerting a pres- 
sure of approximately 400 tons to squeeze the chips 
into the briquette. This cold die forms the inside 
diameter of the part to its finished taper size. The 
outside diameter, however, is cold-formed to 3.156 
inches. 

The briquette is ejected from the punch onto a 
swinging, unloading shovel on the opposite side of 
the press, as shown in Fig. 8. At this stage, the 
parts are quite brittle and it is necessary to remove 
the parts from the shovel manually and stack them. 
Periodically, a part is weighed, as shown, to see 
that it conforms with the specifications of 9 ounces, 


plus 1/2 ounce minus 0. When parts vary from 
this weight, finer or coarser chips are added to the 
mixture in the feeding hopper. 

The briquettes are now heated to 1850 degrees F. 
in a controlled-atmosphere electric furnace, as 
shown in Fig. 4. They are placed on heat-resistant 
alloy steel carriers, which are pushed through the 
furnace in six rows by levers actuated by a gear- 
driven camshaft. The controlled atmosphere, which 
is manufactured in a generator adjacent to the fur- . 
nace, prevents the formation of scale which would 
interfere with subsequent forming operations. This 
treatment does not harden or otherwise change the 
physical properties of the metal, but simply heats 
it to facilitate forming. Each part is subjected to 
the heat for fifteen minutes. 

Upon the completion of the heating period, the 
red-hot briquettes are transferred by means of 
tongs from the unloading end of the furnace to a 
die mounted in a Cleveland geared, eccentric, me- 
chanical press rated at 900 tons, as shown in Fig. 5. 
The carriers on which the parts are transported 
through the furnace are placed on an endless belt 
conveyor at the side of the furnace and returned 
to the loading end. 

The punch used for the following operation is of 
the hollow water-cooled type, and is screwed to the 
upper part of the die. It has a tapered nose, so 
that when it descends with the ram of the press it 
will center the hot briquette in the die. The shape 
of the punch conforms with the inside taper of the 
hot part, so that there is no change in these fin- 


Fig. 1. Successive Steps in the Production of Bearing Lock Sleeves, 
from the Steel Chips Seen at A to the Finished Part Shown at F 
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ished dimensions. The outside diameter of the 
briquette, however, is reduced from 3.156 inches 
to between 2.840 and 2.875 inches, and eight equally 
spaced ridges, 3/32 inch thick, are formed on this 
surface. 

This reduction in the outside diameter of the hot 
briquette, with the inside diameter and height re- 
maining the same, compresses the granulated steel 
chips into a dense structure having the required 
physical properties. The great pressure necessary 
for this operation is secured by eight radially lo- 
cated toggle punches, which are pivoted on pins 
mounted on sliding plates. These toggle punches 
are forced to the center by ball-and-socket joints 
in the reciprocating vertical bars of the die. Some 
of the metal in the briquette is forced out into the 
spaces between the eight toggle punches, thus 
forming the ridges on the outside diameter of the 
part, as shown at D in Fig. 1. 


6 Ridges -~LEqually spaced. 


MAKING PARTS 


Fig. 2. Detailed Dimen- 

sions of the Bearing 

Lock Sleeve which is 

Formed Directly from 
Steel Chips 


The hot-formed part thus produced is now 
placed in a trimming die on a Toledo 106-ton me- 
chanical press, which shears the ridges on the outer 
periphery of the part to the desired height, result- 
ing in an over-all diameter of from 2.865 to 2.875 
inches. The thickness of the part at its outer per- 
iphery is then accurately finished to from 0.554 to 
0.557 inch by a cold-coining die mounted in a 
Toledo 400-ton press. 

Finally, the coined bearing lock sleeves are tum- 
bled in barrels containing sawdust to remove burrs, 
scale, and loose particles; passed through an alkali 
washer to remove oil from their surfaces; and in- 
spected. Sleeves that pass the final inspection are 
placed on pinion-shafts in sub-assembly, as shown 
in Fig. 6. When the sub-assembly is placed in the 
final drive housing, three set-screws are used to 
lock the sleeve in place, thus preventing end play 
of the hypoid pinion gear thrust bearing. 


Fig. 3. The Unloading 
Side of the Briquette 
Forming Press Shown in 
the Heading Illustration, 
where Cold-formed 
Parts are Removed from 
the Swinging Shovel, 
Weighed, and Stacked 


186 — November, 1946 











FROM STEEL CHIPS 


Fig. 4. (Right) Briquettes 
are Loaded into One of 
Six Rows in a Continu- 
ous, Controlled-atmos- 
phere Electric Furnace 
where they are Heated 
to 1850 Degrees F. prior 
to Forming into Fin- 
ished Shape 








Fig. 5. (Left) Unloading 


End of Furnace Shown 








in Fig. 4, where the 
Hot Briquettes are 
Placed in a Die on the 
Press Illustrated and 
Formed to the Shape 
Shown at D in Fig. 1 





Fig. 6. (Right) Finished 
Sleeves that have been 
Inspected are Placed 
on Pinion-shafts in Sub- 
assembly 
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World War II, machine tool builders were 

making all-out efforts to improve the efficiency 
and appearance of the machines being supplied to 
automotive manufacturers. Modernized appear- 
ance, quietness, and efficiency of operation were 
three of the features sought by purchasers. A con- 
dition existed in industry that made close competi- 
tion a major concern of the machine tool builders. 
This keen competition, which provided a stimulus 
to research and development, was, however, finally 
overshadowed by the clouds of an impending war, 
and this nation became involved in an all-out pro- 
gram of producing the greatest amount of machine 
tools in the least possible time. 

The tried and proved “work horse” types of ma- 
chines which were threatened with replacement by 
improved, streamline, specialized models suddenly 
began finding their way into new and converted 
manufacturing enterprises. Some of the “period 
type frills,” as well as the highly glazed “paint 
jobs,” were missing. The nickel- and chromium- 
plated nameplates and beautifying gadgets were 
also conspicuously absent. The “war specified paint 
jobs” were produced in unbelievable numbers be- 
cause all the patterns and jigs were available. 

Now we are reconverting all facilities into peace- 
time activities, and the spirit of economic and com- 
petitive production again is foremost in manufac- 


I the last few years before the outbreak of 
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Way of New 


turers’ plans. So we turn again to the field of re- 
search and development to provide highly special- 
ized, cheaper, and better methods of production. 

As users of machine tools in great numbers, pro- 
duction executives of the Ford Motor Co. would 
like to see certain improvements embodied in the 
machine tools of the future. Among them are: 
(1) Leak-proof hydraulic cystems; (2) more rigid 
tool-spindles, adapted for the use of the improved 
cutting materials, such as the sintered carbides; 
(3) flush-mounted electrical equipment, to increase 
safety and improve appearance; and (4) sym- 
metrical contours, free from protruding ribs. 

Now to elaborate on these four features: First, 
the hydraulic systems. At present, most hydraulic 
equipment, carefully assembled at leisure under 
normal tool-room conditions, has a fairly good 
chance of functioning properly until wear occurs 
in various degrees. Wear, however, does not occur 
at any prescribed time, but usually is accompanied 
by total or partial breakdowns at the most inop- 
portune times to the shop, when production is at 
peak tempo. The results are production loss, dis- 
organization, and frayed nerves. 

A hurried repair is often effected under tense 
conditions, and faulty operation results. It would, 
therefore, be a great advantage if hydraulic equip- 
ment were of simpler design and more easily 
assembled and disassembled. Piston-rods in hy- 
draulic cylinders are continually becoming scored, 
causing leaky packing glands. Fittings that can 
be pulled down on one side and are permitted to 
remain uneven can and will produce either imme- 
diate or future leaks. Joint faces of valves and 
gaskets in various assemblies are often scratched. 
Under high pressures the scratches leak profusely. 
The faces of many hydraulic cylinders are sent to 
assembly lines with razor-sharp edges, which nick 
rubber rings and seals when they are assembled, 
to the detriment of the system’s efficiency. 

Regarding suggestion number 2—more rigid 
tool-spindles: Much research has been carried on 
in Government-sponsored projects, such as those on 
metal-cutting research at the University of Mich- 
igan and the California Institute of Technology. 
Findings of these projects were mailed to industry 
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Engineers Would Like in the 


By WILLIAM F. PIOCH 
Chief Production Engineer, Ford Motor Co. 


Machine Tools 


periodically by the Office of Production Research 
,and Development. The information was printed 
on loose-leaf sheets and made an excellent metal- 
cutting handbook. 

These studies, as well as private research, have 
proved conclusively that the spindles of machine 
tools built before World War II are not made for 
the present-day highly developed cutters and tools. 
In a great number of cases, existing machines do 
not have spindles designed to run at the speeds 
required to obtain best results with modern cutters. 

Another point that bears directly on this problem 
is that many machines are not supplied with suffi- 
cient horsepower for such operations as high-speed 
negative-rake milling. In some machines of vertical 
design that were put into wartime service, the spin- 
dies would not stand up under the extremely high 
speeds that were necessary for machining alu- 
minum and magnesium. Ford engineers would like 
to see machines of the future provided with speeds 
far in excess of any built previous to World War II. 

The third feature that should be incorporated 
more generously in new machine tools is the 
mounting of electrical controls that do not give the 
impression of being simply “hung on.” So many 
controls of push-button and lever types are “stuck’”’ 
on the machine wherever a flat face of sufficient 
size is available. A machine that has been designed 
with due care is sometimes completely spoiled in 
appearance by attaching electrical equipment on 
every available area. More care should be taken 
to provide proper location for this equipment. 

Oftentimes a push-button is placed where unin- 
tentional body pressure can set off an operating 
cycle, which may be dangerous to both the operator 
and the machine. In one instance, an operator 
leaned over the edge of his machine in trying to 
wipe off a bit of dirt that had become lodged on a 
locating face. In so doing, he leaned against a de- 
pressed type of button switch, and even though the 
push-button was below the switch body surface, 
some object on the operator’s person provided suf- 
ficient pressure on the push-button to make con- 
tact. Three broken fingers resulted when a hy- 
draulic clamp suddenly went into action. 

The fourth feature listed as being desirable in 


new machine tools is general symmetry and sim- 
plicity in appearance. Many a chuckle could be 
gotten out of scanning the pages of a 1905 mail 
order house catalogue devoted to the organs that 
adorned the parlors of those days, but machine de- 
signs of that same age are still common in many 
shops. The trend of machine design that was com- 
mon many years ago is still characteristic of some 
recently purchased machine tools. 

It is true that many machine tool manufacturers 
have made progress along the lines of appearance, 
but not enough of them have considered this im- 
portant point. External smoothness and symmetry 
are necessary to complete a design of harmony and 
balance. Small pockets created by external ribs 
can have only one result, and that is untidiness. 
Since machines in an automotive shop are run three 
shifts, the feeling of “my machine” that existed 
when only one operator ran a machine has been lost 
to a considerable degree. When one operator was 
responsible for a machine, personal pride in the 
general appearance of the equipment often existed, 
and the operator cleaned the machine with much 
more thoroughness than is usually the case when 
such responsibility is shared by several operators. 
It is, therefore, more essential now than ever be- 
fore to incorporate simplicity of design and easily 
cleaned surfaces in all machine tools. 

Corners of machine housings should have large 
radii, coolant pans should be easily drained, chip 
boxes or chutes should be accessible, motors should 
be placed where contortionists are not required for 
motor repairs or changes. The adjustment of bear- 
ings and the changing of V-belts should be easy 
operations, and not major mechanical maneuvers. 

Generally speaking, the designer should have a 
mental picture of what his creation will look like, 
and mentally proceed through each mechanical 
function and possible operation—both from a pro- 
duction and a maintenance standpoint. Motors 
should never be placed where the fans for self- 
cooling blow a continual gust of air on the opera- 
tor. Motors should be put out of sight but still 
“out of dirt.” 

The chief goal in machine tool design should be 
simplicity of operation and general appearance. 

























Hot-Coiling Automotive 





peening, and enameling are involved in the 
production of automotive suspension springs 

at the Spring Division of the Eaton Mfg. Co., De- 
troit, Mich. Coil springs are made by this concern 
in a great variety of shapes, materials, and sizes— 
some so small that it requires 60,000 to make a 
pound, and others weighing as much as 19 pounds 
each. They are supplied to the automotive, air- 
craft, appliance, and industrial equipment fields. 
On the average, 750 tons of steel is used per month 
for hot-coiled automotive suspension springs alone. 
Hot-coiled springs for automotive suspension 
applications are produced at this plant from hot- 
rolled, SAE 9260 bar stock containing 0.60 per 
cent carbon, 0.85 per cent manganese, 2 per cent 
silicon, a maximum of 0.04 per cent phosphorus, a 
maximum of 0.04 per cent sulphur, and the balance 
iron. Bar stock having a diameter of 0.547 to 0.765 
inch is purchased in lengths from 120 1/2 to 178 


Prenine: hot-coiling, heat-treating, shct- 
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inches long and formed into springs having an in- 
side diameter of from 2 15/16 to 4 1/2 inches and 
free lengths up to 16 inches. The inside diameter 
of the springs is held to limits of + 1/82 inch. 
Such springs are provided with a pitch that re- 
sults in from nine to ten turns in their length. They 
are designed for a normal load, with the car still, 
of from 800 to 2500 pounds, which corresponds to 
a load-carrying capacity of from 1000 to 4000 
pounds when the springs are completely com- 
pressed. The specified load of each spring is held 
to a tolerance of +3 per cent. A typical spring 
having a free length of 14 inches is designed to 
take its normal load at a length of 9 1/2 inches, 
and has a closed, full-load length of 7 inches. ; 
The ends of the springs are held square with 
their axes within + 1 1/2 degrees. The springs 
are heat-treated to a hardness of 444 Brinell, which 
provides a tensile strength of 220,000 pounds per 
square inch with an elastic limit of 200,000 pounds 
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Suspension Springs 


Production Methods Followed by the Spring Division 
of the Eaton Mfg. Co. in Converting 750 Tons of 
Steel per Month into Automotive Suspension Springs 


per square inch, and a strength in torsion of 
160,000 pounds per square inch with an elastic 
limit of 110,000 pounds per square inch. The min- 
imum reduction in area is 40 per cent. 

Precision-rolled bar stock having a diameter tol- 
erance of + 0.004 inch can be coiled without the 
need of a prior centerless-grinding operation. How- 
ever, commercial stock having a diameter tolerance 
of + 0.008 inch must be ground before the material 
can be processed. When this is necessary, approxi- 
mately 0.020 inch is removed from the diameter of 
the bars by two passes through a tandem battery 
of two Cincinnati centerless grinders. 

The bars are then taper-rolled to provide a flat 
seat on one or both ends of the coil spring. This 
forging operation eliminates the need for a grind- 
ing operation on the finished spring in cases where 
flat ends are required. The flat seat is made ap- 
proximately 270 degrees or 3/4 of a turn, and the 
tapered end thickness is accurately controlled dur- 
ing the forging operation. A 0.660-inch diameter 
bar is tapered for a distance of 9 inches from the 
end to a rectangular cross-section approximately 
1/4 inch thick. This forging of one or both ends 
increases the length of the bar. 

The end or ends of the bar to be tapered are 
heated in a natural-gas fired, slot type furnace, 
maintained at a temperature of 1600 degrees F. 
The hearth of this furnace is inclined, and the bars 
are automatically heated to the correct tempera- 
ture as they roll from the feeding end to the un- 
loading end. 

At the unloading end of the furnace, the forging 
operator, wearing asbestos gloves, removes a single 
bar at a time and places it between the motor- 
driven, geared, eccentric rolls of the forging ma- 
chine, as shown in Fig, .1. The round-sided flat 
cross-section of the -bar formed by the eccentric 
rolls is changed to a sharp-cornered rectangular 
cross-section by squeezing the rolled end of the bar 


between cam-actuated dies on the front base of the 
forging machine. These dies also stamp the part 
number on the bar, and form a hook, 1 inch from 
the end of the bar, with a radius equal to the in- 
side radius of the spring. The hook serves to se- 
cure the bar to the coiling machine, and forms the 
tail end of the finished spring. 

The forged bars are heated for the hot-coiling 
operation in a natural-gas fired furnace, 25 feet 
long by 10 feet wide, the temperature of which is 
maintained at 1625 degrees F. The bars are fed 
into one end of the furnace and are advanced in 
approximately twenty minutes to the unloading end 
by means of a “walking beam” hearth. This con- 
sists of interwoven rails, any point on which peri- 
odically travels in the path of an arc, thus lifting 
and advancing the bars through the furnace. 

The coiling machine operator removes a red-hot 
bar from the furnace with long tongs and places 
the hooked end of the bar under a matching hook 
on the face of the driving head of the coiling ma- 
chine. A retractable arbor of the same diameter 
as the inside diameter of the finished spring is ad- 
vanced from the right end of the machine, or tail- 
stock, into a recess in the driving head, and rotates 
with it. Directly above this arbor is a grooved 
lead-screw, which is gear-driven at the same speed 
as the arbor, but in the opposite direction. The 
lead-screw controls the pitch of the spring, and 
with the arbor, is interchangeable for various sizes 
of springs. 

As the driving head and arbor rotate, the bar is 
wound, guided by the lead-screw, into the desired 
form of spring, as shown in Fig. 2. The arbor is 
then retracted, and the spring drops into a chute 
on the opposite side of the machine. The coiled 
spring is allowed to cool to approximately room 
temperature before it is heat-treated. 

The coiled springs are heat-treated in a natural- 
gas overhead-fired furnace that is carefully main- 
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HOT-COILING 


Fig. 1. (Left) To Form a Flat 
Seat on the End of Hot-coiled 
Automotive Suspension Springs, 
the End of the Bar is Tapered 
by Forging between the Eccen- 
tric Rolls of This Machine 


Fig. 2. (Below) A Red-hot Bar 
is Wound to Form a Spring on 
the Rotating Arbor of This Ma- 
chine. The Pitch of the Spring 
is Controlled by the Lead-screw 
Directly above the Arbor 





tained at a temperature of 1650 degrees F. This 
furnace is also of the “walking beam” hearth type, 
so timed that each spring is subjected to the heat 
for thirty minutes. 

Upon the completion of the heating, the springs 
are unloaded from the furnace by means of tongs, 
and placed in the rotating quenching fixture shown 
in Fig. 3. This fixture has six single spring-hold- 
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ing stations, and is rotated and indexed by an inter- 
mittent motion which is controlled by a foot-pedal 
located on the floor directly in front of the quench- 
ing tank. Each station consists of an angle-iron 
which forms a vee in which the spring is placed. 
Two circular steel end-plates are advanced from 
each end of the station to clamp the spring and 
keep its ends square with the axis. A second angle- 











SUSPENSION SPRINGS 


Fig. 3. (Below) Coil Springs 
that have been Heated Thirty 
Minutes at 1650 Degrees F. are 
Quenched in Oil by a Rotating 
Fixture which Prevents Distor- 
tion and Keeps the Ends Square 


Fig. 4. (Right) Equipment Used 
for Making Load Test on Springs. 
The Scale Indicates the Pounds 
of Force that the Spring Exerts 
when Compressed to a Fixed 
Height by a Pneumatic Cylinder 
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iron that forms an inverted vee is brought down 
on the outside diameter of the coil spring, thus 
firmly clamping it in the fixture and preventing 
distortion during quenching. Cams automatically 
retract the end-plates and movable angle-iron 
when the station has been immersed in the quench- 
ing oil, allowing the spring to fall on an overlap- 
ping steel-plate conveyor which carries it out of 


the quench tank. The oil in the quench tank is con- 
stantly agitated and recirculated through a spray 
cooling arrangement outside of the building. 

The springs that have cooled to a temperature 
of approximately 350 degrees F. are removed man- 
ually from the quench-tank conveyor and placed in 
a tempering furnace. This convection-heating, 
indirect-fired gas furnace is controlled by pyrom- 
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HOT-COILING AUTOMOTIVE SUSPENSION SPRINGS 


eters to a temperature of 900 degrees F. Hot air 
enters the center and is drawn out of the ends of 
the oven. A draw of one hour and thirty minutes 
at this temperature will impart to the springs a 
Brinell hardness of 444. The temperature and time 
of draw are sometimes varied to suit the customer’s 
specifications as to hardness. The springs are dis- 
charged manually from the tempering furnace and 
allowed to cool to room temperature. 

Following the tempering, the springs are shot- 
peened to increase their fatigue life. Iron shot 
having a hardness of Brinell 600 and a diameter of 
from 0.023 to 0.028 inch (SAE No. P23) is used. 
The shot is fed by gravity from an overhead stor- 
age hopper to the center of a bladed wheel which, 
rotating at a high speed, hurls the shot at 200 feet 
per second on the springs as they are fed beneath 
it. The springs are placed in the cabinet of the 
shot-peening machine in a horizontal position on 
two horizontal rollers, which are rotated in a sim- 
ilar direction. This movement of the rollers ro- 
tates the spring about its own axis as it is pushed 
through the cabinet by a dog projecting up between 
the rolls from a motor-driven chain. All surfaces 
of the spring are thus subjected to the shot. 

Shot-peening is essentially a cold-working pro- 
cess which produces strain hardening and surface 
changes in the springs, accompanied by induced 
residual compressive stresses in the outer layers. 
It has been found that mechanically induced re- 
sidual compressive stresses in the outer surface 
layers are associated with pronounced gains in 
fatigue strength. Up to the present, shot-peening 
is the only effective means of obtaining these ben- 
eficial residual stresses in coil springs. 

After the springs have been subjected to the 
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shot-peening operation, they are pressed solid by 
the plunger of an air cylinder to increase their 
elastic limit and remove any tendency to shorten 
in height during service. A check for squareness 
is then made by placing the spring against a ver- 
tical post on a surface plate. The distance from 
the post to the axis of the spring is measured to 
insure that the ends of the spring are within limits 
of + 1 1/2 degrees of the 90 degrees squareness 
required. 

The springs are next subjected to a load test on 
a frequently calibrated, accurate platform scale. 
The spring is compressed by an air cylinder to a 
height corresponding to that for which it was de- 
signed with the automobile at rest under a normal 
load. The pressure of the pneumatic cylinder 
plunger is absorbed by a stop on the testing fixture 
frame, so that the load, in pounds, indicated on the 
scale, as shown in Fig. 4, is the actual force being 
exerted by the spring at this height. A hardness 
test on each spring has been found to be imprac- 
tical, but the load test described gives a fairly accu- 
rate check of the hardness, since a spring harder 
than desired will not be deflected to the specified 
height by the load applied. 

A finish is imparted to the springs by dipping 
them in an asphalt-base baking enamel, as shown 
in the heading illustration. The conveyor carries 
the springs through a gas-fired baking oven which 
is maintained at 450 degrees F. A forty-minute ° 
cycle is required for this operation—ten minutes 
for dipping and allowing excess paint to drip; 
twenty minutes for baking; and ten minutes for 
cooling. The springs are finally given a stripe with 
a hand paint-brush for identification, removed 
from the conveyor rack, and stacked for shipment. 
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Automotive Manufacturers are 
Geared to Set the Pace AAgacn 


HE automotive industry has labored 

under tremendous handicaps since 
V-J Day in its efforts to attain a produc- 
tion level commensurate with the post- 
war demands for its products. Despite the 
programs developed by management for 
more efficient manufacture through the 
construction of new plants and the instal- 
lation of improved equipment, production 
has been disappointing to automotive 
executives. Strikes and more strikes have 
nullified management's expenditure of 
brains and money. Although automobile 
companies settle labor controversies with 
their own employes, strikes constantly 
crop up in the plants of their suppliers to 
delay and stop assembly-line activities. 


Shortages have become so acute that 
one of the large automobile companies is 
employing thousands of men to scour the 
country in an effort to find essential mate- 
rials. Pig iron has been shipped from 
Utah, Massachusetts, and even Mexico, to 
Detroit and its environs to keep produc- 
tion going. This costs plenty of money. 


Although the automotive industry has 
fallen far short of the goal that could have 
been reached this year if full cooperation 
had been attained between Government, 
labor, and industry, the production aspect 
is by no means hopeless. As a matter of 
fact, the industry expects to turn out in 
the neighborhood of 3,300,000 cars and 
trucks during this calendar year. This 
compares favorably with the year 1939 
when 3,500,000 cars and trucks were 
built. Considering the handicaps that had 


to be overcome, the record from a man- 
agement standpoint is worthy of praise. 


When labor and material problems 
have been solved, production records 
should soar because, technologically, the 
automotive industry is all set to go. 
Millions of dollars have been and are be- 
ing spent to permit full utilization of the 
technical knowledge obtained in meeting 
war-time production problems. Labor- 
and time-saving methods, such as those 
described in this issue of MACHINERY— 
the annual Automotive Production num- 
ber—will enable yearly production to out- 
strip pre-war records. Automobile plants 
are ready to “‘shift into high” just as soon 
as the other problems that beset the in- 
dustry have been solved. 


First of all, labor must see the light! It 
must realize that unreasonable and re- 
peated wage increases necessarily result 
in higher prices for the products turned 
out by labor. Exorbitant prices eventually 
mean decreased demand, which, in turn, 
results in less work. Strikes hold up pro- 
duction not only in shops where they 
occur, but in the many plants that require 
the products of the strike-bound shops. 


Only with complete cooperation be- 
tween labor and management can the 
automotive industry effectively _ rally 
around the slogan so aptly coined by 
General Knudsen for the recent Automo- 
tive Golden Jubilee: “Hats off to the past, 
coats off to the future.”’ 
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Surplus Machines and Foreign Markets 


ACHINE tools having an original value of 
M $954,537,000 have been declared surplus 

by the War Assets Administration so far, 
according to a statement made by James Y. Scott, 
president of the Van Norman Co., Springfield, 
Mass., and chairman of the Government Relations 
Committee of the National Machine Tool Builders’ 
Association at the annual meeting of that Associa- 
tion held last month at the Chateau Frontenac, 
Quebec, Canada. It is believed that these machines 
constitute over 90 per cent of the eventual total 
number of surplus machine tools. 

Of this surplus stock, machine tools with an 
original value of $257,000,000 have now been sold. 
It was the opinion of Mr. Scott and his committee 
that this enormous surplus of machine tools should 
be put to work in the metal-working plants of the 
United States as quickly as possible to replace some 
half-million obsolete machines still in use. 

In advocating the turning over of surplus ma- 
chine tools to educational institutions, Mr. Scott 
pointed out that “in spite of all our effort, in spite 
of directives, in spite of statements of policy, prac- 
tically no machines have gone to the schools. Never 
have so many expressions of noble interest been so 
barren of results. First, schools were to have a 40 
per cent discount. Then they were to be allowed 
to take machines that could not be sold commer- 
cially, and that would otherwise be scrapped. Now 
the thought is to charge schools 6 per cent of the 
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Herbert H. Pease, New President 
of the National Machine Tool 


Builders’ Association 
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Alexander G. Bryant, First Vice- 
president of the Machine Tool 
Builders’ Association 


original price. Why 6 per cent? Because that is 
supposed to cover handling costs. The schools who 
most need the machines can’t pay 6 per cent. The 
Attorney General has ruled that the War Assets 
Administration can legally give surplus to non- 
profit educational institutions under the Surplus 
Disposal Act as amended, but the machine tools are 
not going to the schools.” 

With reference to a proper reserve of idle ma- 
chine tools to be held by the armed forces, Mr. 
Scott said, “Unfortunately, the last session of 
Congress passed a law prohibiting the transfer of 
property from one branch of the Government to 
another without payment. The armed services want 
these reserves, but only one or two departments 
acted quickly enough to secure any before the 
passage of that act. The entire reserve of all the 
armed services, not including machines installed 
in arsenals and yards, is probably less than one 
month’s output of the industry at wartime peak.” 

Mr. Scott commented on the intent of the War 
Assets Administration to scrap certain machine 
tools declared “commercially unsalable,”’ as follows: 
“In the face of a decidedly uncertain international 
situation, we are destroying part of our war poten- 
tial that just does not exist in our shops in times 
of peace, and that cannot be hastily improvised 
or commandeered. We machine tool builders know 
better than anyone how desperately hard it is to 
get such machines fast enough in time of war. They 





L. D. McDonald, Newly Elected 
and a 


Director of the Association 


Second Vice-president 
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Discussed by Machine Tool Builders 





should be reserved by the armed services and the 
best of them stored.” 

William P. Kirk, president of the Association 
and vice-president of Pratt & Whitney, in his ad- 
dress “Whose Reconversion?” stressed the diffi- 
culties that have been encountered through Gov- 
ernment restrictions and labor demands in the 
efforts of industry to attain full reconversion. It 
was his opinion that “We are doomed to economic 
insolvency if we surrender to demagogic political 
and labor leadership the part that industrial 
leadership should take in a properly balanced sys- 
tem of free enterprise. It is our job in this period 
to stand firm on, and to preach, the philosophy of 
steadily increasing productivity—the philosophy 
upon which we have founded our business. We 
know it is true; we know it is right; and we know 
it is the one way out for America today.” 

Potential market conditions in the Orient were 
discussed by A. B. Einig, president of the American 
Machine Tool Distributors’ Association, and mar- 
ket conditions in Europe were dealt with by Nelson 
F. Caldwell, export manager of the Cincinnati Mill- 
ing Machine Co., and Alexander S. Keller, vice- 
president of Pratt & Whitney. A general commen- 
tary on the Canadian machine tool industry was 
delivered by E. Barker, president of the Canadian 
Machine Tool Builders’ Association. 

Other papers presented at the meeting included 
“Price Control—The Last Lap,” by Phil Huber, 
president of the Ex-Cell-O Corporation; “A Few 
Facts from the Fiscal Front,” by Frederick S. 
Blackall, Jr., president of the Taft-Peirce Mfg. 


(Left) Louis 

Elected Treasurer and Di- 

rector of the National Machine 
Tool Builders’ Association 


(Right) H. L. Tigges, Another 

New Director Elected at the 

Annual Meeting of the Machine 
Tool Builders’ Association 


Polk, Newly 





Co.; and “Report on Public Relations,” by Louis 
Polk, president of the Sheffield Corporation. The 
speaker at the annual dinner was M. Grattan 
O’Leary, associate editor of The Ottawa Journal. 
He took as his subject “North America’s Challenge 
and Opportunity.” 

The following officers of the Association were 
elected for the coming year: President, Herbert H. 
Pease, president, the New Britain-Gridley Machine 
Division of the New Britain Machine Co., New 
Britain, Conn.; first vice-president, Alexander G. 
Bryant, vice-president of the Cleereman Machine 
Tool Co., Chicago, Ill.; second vice-president, L. D. 
McDonald, vice-president of the Warner & Swasey 
Co., Cleveland, Ohio; and treasurer, Louis Polk, 
president of the Sheffield Corporation, Dayton, 
Ohio. H. L. Tigges, vice-president and sales man- 
ager of Baker Brothers, Inc., Toledo, Ohio, Mr. 
McDonald, and Mr. Polk were elected directors of 
the Association. Tell Berna continues as general 
manager, and Mrs. Frida F. Selbert as secretary. 


* * * 


The security which the American wage-earner 
wants is not tied to any official scheme of Govern- 
ment, the unions, management, or anyone else. It 
is a broad and comprehensive desire. As a matter 
of fact, the surveys show that the average Amer- 
ican worker would prefer to work out his own 
problem of security without help from the em- 
ployer, the state, or his union—provided only that 
he has steady work at good wages.—Henry Ford II 
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_ National Metal 
and Exposition 





Congress 


ATLANTIC CITY, NOVEMBER 18-22 


HE twenty-eighth National Metal Congress 

and Exposition, scheduled to be held in Con- 
vention Hall, Atlantic City, N. J., November 18 
through November 22, promises to be one of 
outstanding interest and value to the metal-using 
industries. The exhibition, which is sponsored by 
the American Society for Metals, with headquar- 
ters at 7301 Euclid Ave., Cleveland 3, Ohio, has 
over three hundred manufacturers registered who 
will display and demonstrate the latest develop- 
ments in metals, equipment, and processes. 

Exhibits of ferrous and non-ferrous metals and 
alloys, as well as equipment for processing, weld- 
ing, fabricating, testing, and inspecting metals will 
occupy the main auditorium and exhibition floors 
of the huge Convention Hall. 

More than sixty papers have been listed for 
presentation on the program of the technical ses- 
sions to be held by the American Society for Metals 
in conjunction with the exposition. Two technical 
meetings will be held daily during the exposition 
in Convention Hall, beginning at 10:00 A. M. and 
at 2:00 P. M. 

Some of the subjects to be dealt with at these 
sessions are as follows: Development of an Alloy 
for Turbosupercharger Buckets; Metallographic 
Techniques for Magnesium Alloys; Calculation of 
Press Forging Pressures and Application to Mag- 
nesium Forgings; Plastic Deformational Analyses 
on Pure Magnesium; The Cold Work-Hardening 
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Properties of Stainless Steel in Compression; The 
Precipitation Heat-Treatment of Work-Hardened 
61 SW Aluminum Alloy; New Wrought Zinc Alloys 
Containing Small Amounts of Beryllium; Bainitic 
Hardening of High-Speed Steel; The Tempering 
of High-Alloy Tool Steels; Changes in Size and 
Toughness of High-Carbon High-Chromium Steels 
Due to Sub-Zero Treatments; X-Ray Study of the 
Effect of High Hydrostatic Pressures on the Per- 
fection of Crystals; Formation and Transformation 
Studies of Iron-Carbon Powder Alloys; Decarburi- 
zation during Annealing of Malleable Iron; Fold- 
ing in the Cupping Operation; Development of 
Temper Brittleness in Alloy Steels; Cast Heat- 
Resistant Alloys of the 16 per cent Chromium, 
35 per cent Nickel Type; A Study of Furnace Braz- 
ing as Applied to 12 per cent Chromium Low- 
Carbon Steel; The Interrupted Quench and Its 
Practical Aspects; Experimental Studies of Con- 
tinuous Cooling Transformations; Influence of the 
Strain Rate and the Stress System on the Mechani- 
cal Properties of Copper; Copper-Manganese 
Alloys—the Properties of Cold-Worked and An- 
nealed Alloys Containing 2 to 20 per cent 
Manganese; Age-Hardening of Copper-Cobalt- 
Manganese Alloys; Mechanical Properties of Cast 
Low-Alloy Steels; The Measured Knoop Hardness 
of Hard Substances, and Factors Affecting Its De- 
termination; Hardenability of Shallow Hardening 
Steels Determined by the PV Test; Hardness Test- 
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ing of Metals and Alloys at Elevated Tempera- 
tures; Metallurgical and Structural Investigation 
of Stee] Castings for Aircraft; The Effect of Man- 
ganese on the Properties of Cast Carbon and Car- 
bon-Molybdenum Steels; Practical Importance of 
Hydrogen in Metal Arc Welding of Steel. 

On the program for the annual meeting of the 
American Society for Metals, scheduled for 10:00 
A. M. November 20, is listed the Edward de Mille 
Campbell Memorial Lecture by J. B. Austin, United 
States Steel Corporation. 

The program for the four lecture courses con- 
ducted daily during the exposition includes three 
lectures on The Structure of Cast Iron; eight lec- 


tures on Electronic Methods of Inspection of 
Metals; five lectures on Physical Metallurgy of 
Aluminum; and six lectures on Sleeve Bearing 
Metals. 

Presentation of the Albert Sauveur Achievement 
Award; the ASM Medal for the Advancement of 
Research; and the Henry Marion Howe Medal will 
be a feature of the annual banquet of the Society 
to be held at the Traymore Hotel. 

Cooperating societies holding sessions in Atlantic 
City during the exposition include the American 
Institute of Mining and Metallurgical Engineers, 
American Welding Society, and the American In- 
dustrial Radium and X-Ray Society. 


Warpage of Mower Blades Reduced and Production 


Increased by Induction Hardening 


NDUCTION heating is especially applicable to 

parts that must be hardened without deform- 
ation, as, for example, the blades of lawn-mower 
reels. In the application here shown, the equipment 
for which was designed by the Induction Heating 
Corporation, New York City, the five blades on a 
lawn-mower reel assembly are hardened simultan- 
eously in one minute by progressively feeding the 
assembly through a solid type induction heating 
coil and into a spray quench. The heat is confined 
to a 3-inch longitudinal section of the blades, and 
the heated portion is quenched immediately upon 
leaving the heating coil. No appreciable scale re- 
sults from this process, and distortion of the work 
is negligible. 

Prior to installing induction heating equipment, 
the manufacturer of these lawn mowers formed 
and hardened the blades before assembling them to 
spiders on the reel. Hardening of the unassembled 
blades was performed by heating in a large-capa- 
city gas furnace, followed by oil quenching. This 
method, on account of special conditions, involved 
a high unit cost for short-production runs. In addi- 
tion, a high percentage of uncontrolled warpage 
and consequent heavy scrap loss, resulting from the 
previous process of hardening the entire blade in 
a furnace, is eliminated by induction heating. This 
is accomplished by hardening a portion of the cut- 
ting edges only without altering the original state 
of toughness and ductility in the blade cores. A 
hardness of 65 Rockwell C, confined to the outer 
1/4 inch of the cutting edges, is obtained with 
SAE 1045 steel. 

Under present operating conditions, the blades 
are machined, ground, and assembled before being 
mounted in the fixture. Control of the 20-kilowatt, 


375-kilocycle generator is by means of start-stop 
buttons mounted on the front of the cabinet, and 
the entire hardening operation is performed auto- 
matically, thus permitting the use of unskilled help. 
Production is at the rate of sixty five-blade reel 
assemblies (300 blades) per hour. 











A 20-kilowatt, 375-kilocycle Induction Generator Pro- 
vided with Automatic Work-handling Equipment Surface- 
hardens Sixty Mower Reel Assemblies per Hour 
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Thread Grinding with Crush-Dressed 
and Diamond-Dressed Wheels 


Abstract of a Paper Presented before the Recent Boston 
Meeting of the American Society of Mechanical Engineers 
by Ernest V. Flanders, Chief Engineer, Thread Grinder 
Division, Jones & Lamson Machine Co., Springfield, Vt. 


so-called “crushing method” for many 

years, both experimentally and practically. 
As a matter of fact, this process probably was used 
in one form or another over twenty-five years ago, 
but the wheels thus formed were only a small per- 
centage of the total number of formed wheels used. 
The diamond was the accepted means of forming 
or truing a wheel to the desired shape at that time. 
Furthermore, up to the early 1930’s form grinding 
or thread grinding was, with few exceptions, con- 
sidered a finishing operation only. 

The largest users of grinding wheels for ground 
thread forms were the small tool and gage manu- 
facturers, who employed them in manufacturing 
taps and thread gages and in grinding chaser teeth 
for automatic die-heads. Accuracy was the most 
important factor. Practically all work was brought 
to the grinding machines roughed out, an average 
of from 0.015 to 0.020 inch being left for grinding. 
In other words, any grinding operation in this pe- 
riod was considered a rectifying or clean-up opera- 
tion. Most machines operated at relatively high 
work speeds, taking light cuts. The material being 
ground was for the most part high-speed steel. 
This material was not hard to grind. Wheel manu- 
facturers were very successful in producing stand- 
ard grinding wheels for the service they were 
called on to perform. The only real problems that 
the manufacturer of grinding machines had to meet 
were those of finish and lead accuracy. These im- 
proved constantly through the years with the im- 
provement of wheel-spindles and machine design. 

In the early 1930’s the aircraft industry de- 
manded something better in the way of threads 
than could be produced by conventional methods. 
They were large users of heat-treated alloy steel 
parts and were demanding a quality of thread on 
such parts as studs, crankshaft bolts, prop shafts, 
and cylinder barrels that could be obtained only by 
grinding. In order to meet this need, thread grind- 
ers of more modern design had to be produced— 
machines that were massive and had ample power 
for the wheel drive, used much larger wheels, and 
were semi-automatic in operation. These machines, 
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in most cases, no longer required the work to be 
pre-threaded. 

A completely new technique in grinding from 
the solid was developed. Instead of using high 
work speeds and light cuts, low work speeds were 
used with very heavy cuts. Hand in hand with this 
development came new types of wheels which were 
run at surface speeds as high as twice the accepted 
normal speed of 6000 feet per minute. The com- 
bination of these developments, together with an 
automatic wheel-truing device that removed all 
guesswork as to the thread form, made it possible 
to produce high-grade threads very rapidly. This 
was true not only of aircraft parts made of alloy 
steels, but also of the threads on taps and gages; 
it became commonplace to grind the majority of 
these parts from the solid in one or two passes 
without the necessity of a pre-threading operation. 

Much was learned about the type of coolant that 
worked most effectively with grinding wheels, and 
the way in which this coolant should be applied. 
This, in itself, was an important step in the devel- 
opment of thread grinding on a production basis. 
Large-diameter, diamond-dressed wheels of the 
resinoid type, combined with accurate control of 
the coolant in sufficient quantity to effectively lu- 
bricate and cool the work, produced accurately 
ground threads in large quantity. 

The closing years of the war saw the introduc- 
tion of the so-called “multi-ribbed” wheel. This is 
a development that would naturally follow the per- 
fection of grinding by the single-ribbed process. 
The new type wheel broadened the useful field for 
ground threads. Obviously, if a 12-pitch thread, 
1 inch long, is ground with a single-ribbed wheel, 
it will take much longer to grind than if it is 
ground with a multi-ribbed wheel having twelve 
ribs working all at once. 

One of the first important jobs for multi-ribbed 
wheels was that of grinding the taper threads on 
the end of rock drills and tool joints for the petro- 
leum industry. This thread is too long to be ground 
by a wheel as wide as the thread is long. However, 
it was a simple matter to produce a wheel that had 
three ribs—the first a roughing, the second a sem!- 
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finishing, and the third a finishing rib. Work with 
five threads per inch is now ground from the solid 


in one pass. The grinding time is one-third the 
former milling time and a much more accurate 
thread, with a better finish, is produced. 

In designing a truing device for diamond dress- 
ing multi-ribbed threads, it has been found advis- 
able to dress only every other rib. The reason for 
this is that it allows the use of a more substantial 
diamond. This means that when a thread is to be 
ground it will be necessary for the work to travel 
two and a fraction revolutions rather than one and 
a fraction, as would be the case if every rib were 
dressed. The two methods are designated “skip” 
rib and “full” rib dressing. The multi-form device 
was designed to operate efficiently in connection 
with the resinoid type wheel which had developed 
as the great production thread grinding wheel dur- 
ing the war years. The threads ground by this 
process were immediately successful, and were 
found to be well within Class III specifications; 
grinding speeds of from 2 1/2 to 3 feet per minute 
on the work became accepted practice. 

The use of wide wheels, up to 2 inches, requires 
considerable horsepower for driving the wheel- 
spindle. It is not at all uncommon to use a 20-horse- 
power motor for this service. This motor is always 
a direct-current, variable-speed type, so the proper 
cutting action of the wheel can be maintained. 

In the meantime, crush-dressing came to the 
front. This type of wheel forming had been widely 
used in Europe for some time. As a matter of fact, 
the two types of wheel truing referred to were in 
competition in France before the war. 

In experiments conducted with a 220-grit wheel 
having a hardness range of K, L, or M, it was 
found, among other things, that the form of the 
crusher roll was not materially altered as long as 
good contact under pressure was maintained be- 
tween the roll and the wheel. The material used 
in the rolls was high-speed steel with a normal 
hardness range of 63 to 65 Rockwell C. A pressure 
range of 100 to 150 pounds per square inch worked 
best. This is in the neighborhood of from 400 to 
600 pounds total pressure of roll against wheel, the 
wheel being 1 inch wide. When more pressure was 
used, the crushing action was faster, but not so ac- 
curate. When less pressure was used, the crushing 
action proved to be slower, and there was a decided 
tendency for wear to develop on the crusher roll. 

It is not claimed that this series of tests gives all 
the answers, but it is believed that they point the 
way toward increased production of ground thread 
parts and show what can be expected from differ- 
ent types of dressing of multi-ribbed wheels. 

All the experimenting was done on work with 
twelve threads per inch. It was learned that there 
is considerably more wear of the crusher roll in 
recrushing operations than in the original crush- 





ing of the wheel. Experience finally indicated that 
the length of time that the crusher roll was in con- 
tact with the wheel on the recrushing operation 
was very critical. If not enough time is allowed, 
there is not a complete crushing, which, on a ma- 
chine with automatic sizing, means that size con- 
trol, as well as the form is sacrificed. On the other 
hand, if the wheel and crusher roll are allowed to 
roll together a few seconds longer than is neces- 
sary, undue wear occurs and the crusher roll form 
deteriorates rapidly. It is therefore necessary to 
time the recrushing cycle very closely. When this 
is done, a wheel can be recrushed from fifty to 
seventy-five times with almost no sign of wear 
on either the crusher roll or in the wheel form. 

Having determined the most satisfactory crush- 
ing technique for the type of grinder and spindle 
used, numerous tests were made. These tests led 
to the following conclusions: It is easier to set up 
for multi-rib grinding with a diamond truing de- 
vice, as there is only one diamond and one former. 
The diamond is accurately and rigidly held in place, 
and resetting the diamond tools does not disturb 
the total set-up to any great extent. The diamond 
maintains a better form on the wheel, due to the 
fact that the wear is relatively small and the inac- 
curacies produced are of little consequence. 

It was also concluded that a diamond-dressed 
resinoid wheel produces a better average finish 
than can be obtained from a crush-dressed vitrified 
wheel. This is due to the burnishing or polishing 
action inherent in the grinding action of the 
resinoid type wheel. The diamond dressing device 
will allow the user to grind finer pitch threads than 
seems to be possible by the crush-dressing method. 
There is no difficulty in obtaining the basic form of 
forty threads per inch with this type of dressing. 
If needs require, it is probable that even finer 
threads could be ground. Finally, it is believed that 
a diamond-dressed wheel gives better size control 
over repeated dressings than a crush-dressed wheel. 

Now for the advantages to be claimed for crush 
dressing. In the first place, crush dressing gives 
a greater angle range than is possible with diamond 
dressing equipment. The multi-rib diamond truing 
device can dress any thread form having a flank 
angle greater than 22 1/2 degrees, measured from 
the vertical. That means that there are certain 
types of threads, such as worm, Acme, and but- 
tress, that cannot be produced by diamond dress- 
ing. Some of these, however, can be taken care of 
by crush dressing, which can be performed within 
5 degrees of the vertical, as far as flank angle is 
concerned. 

Second, with proper technique, a new wheel can 
be crushed to form more quickly than it can be 
diamond dressed to the same form. This is due to 
the fact that one works on the full width of 
the face in the crushing operation, whereas the 
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diamond must travel back and forth across the 
face, taking relatively light cuts. Third, there is 
less tendency to discolor the work in using a crush- 
dressed wheel than in using a diamond-dressed 
wheel, although this discoloration is largely due to 
oxidation of the grinding oil and has seldom been 
found to be injurious to the material. 

Fourth, the crush-dresser allows the crushing of 
full-ribbed wheels, which means that the work need 
not rotate as rapidly in order to produce a finished 
piece in a given length of time as is the case with 
a resinoid type wheel that is dressed by the skip- 
rib method. However, on that class of work where 
full ribs can be dressed on the resinoid type wheel, 
the latter again becomes the faster producing 
wheel. 

ihere are a few disadvantages in the use of 
crush dressing that are not met with in diamond 
dressing. The crushing roll must be carefully cen- 
tered on the grinding wheel, making certain that 
no partial thread is crushed into the edge or corner 

08 


of the wheel. This leads to a flaking that may ma- 
terially alter the sides of the wheel if not taken 
care of immediately. Also, any variations in the 
hardness or density of the wheel structure have a 
marked effect on the way the wheel crushes, and 
as a consequence, on the finish ground on the work. 

In conclusion, it may be pointed out that while 
the crush-dressed vitrified wheel has not displaced 
the diamond-dressed resinoid wheel as the most 
efficient type for maximum stock removal, it does 
become a real competitor with the resinoid wheel 
in multi-ribbed thread grinding. The vitrified 
wheel has certain characteristics that make it ad- 
vantageous for use on multi-ribbed work, where 
the specifications are for Class III or less accuracy. 
Vitrified crush-dressed wheels can now be run at 
higher surface speeds than formerly. This allows 
an increase in the work speed to such an extent 
that it puts the vitrified wheel in competition with 
the resinoid type. Tests will be continued to throw 
more light on this important subject. 


Friction Clutch Operated by Centrifugal Force 


MPROVED oil-burner combustion efficiency is 

attained by means of an unusual automatic fric- 
tion clutch that is operated by centrifugal force. 
With this clutch, which is made by the Gilbert & 
Barker Mfg. Co., West Springfield, Mass., the fan 
of the oil burner is revolved before the fuel pump 
starts, and continues to rotate for a short time 
after the pump stops. 





Phantom View of Automatic Friction Clutch 
that is Operated by Centrifugal Force 
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The motor shaft of the oil burner is flexibly 
coupled to the fan hub and clutch shaft to elimin- 
ate vibration. A pilot on the opposite end of the 
clutch shaft is mounted in a bearing pressed into 
the hub of the clutch drum, thus insuring align- 
ment and free running. Two weights with special 
cork facings are mounted on the clutch shaft within 
the drum.. The clutch is engaged when the cen- 
trifugal force is great enough to cause the weights 
to pivot on bearings fitted over studs on the clutch 
plate, thus causing the cork facing to contact and 
drive the inner periphery of the clutch drum rim. 
The speeds of the motor shaft at which the clutch 
will engage or disengage can be controlled by the 
tension springs with which the pivoted weights are 
connected to the clutch plate. The hub of the clutch 
drum is attached to and thus drives the pump shaft. 

In operation, when the motor starts, the fan, 
clutch back-plate, and weights make several revolu- 
tions before sufficient speed and centrifugal force 
are attained to engage the clutch drum and drive 
the fuel pump. Thus, air is provided ahead of the 
oil in starting, insuring complete combustion with- 
out soot or smoke. 

When the current is interrupted, the clutch drum 
is disengaged and the oil-pump stops. However, 
the fan, motor, and clutch weights, relieved of the 
pump load, continue to revolve due to momentum. 
Thus, for several seconds after the oil flow 1S 
stopped, air continues to flow into the combustion 
chamber to consume any residual smoke or oil vapor 
that would form soot on the heat-absorbing surfaces. 
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The Role of Casting in Engineering 


Production 


By C. R. AUSTIN 


Meehanite Metal Corporation, New Rochelle, N. Y. 


Abstract of a Paper Read before the Recent 


Fall Meeting of the 


American Society of 


Mechanical Engineers in Boston 


HAT may be termed “engineered cast- 

ings” depend, for their successful service 

application, not on any one fact alone. 
For production engineering, it is important to con- 
sider many aspects of the subject. Among these 
the following are of major importance: 

1. The selection of the proper iron in relation 
to casting section and to mechanical properties de- 
manded. 

2. The basic engineering properties of the iron 
in relation to the service demanded. 

3. The manner in which these specific properties 
can be utilized in designing castings. 


Selecting Iron in Relation to Casting Section 


At first sight, the problem of the relation be- 
tween the material and the casting section might 
be considered of little importance to the production 
engineer, but since he usually has the important 
duty of specifying the metal to be employed in his 
product, it is essential to give some attention to 
this matter. In non-ferrous metals, he is concerned 
merely with the chemistry of the alloy, and con- 
sequently specifies an alloy of a given analysis, with 
known and readily defined properties having little 
relation to casting section. 

With cast irons, the problem is different, since 
the two following factors must be considered: 


1. The structure and properties of cast iron de- 
pend on the rate of cooling during solidification, 
and hence on the section of the casting and its loca- 
tion in the sand mold into which the metal is to 
be poured. ne 

2. The outer peripheral parts of heavier iron . 
castings are ordinarily more dense, than the inner 
parts, where solidification takes place more slowly. 
It is common experience to find that the interior of 
heavy gray iron castings has a porous open struc- 
ture and such low density, compared with the 
exterior parts, that there is a great decrease in 
hardness and tensile strength of the iron. 

These facts have been thoroughly recognized, 
and a brief reference to Meehanite practice, where- 
by control of both these variables can be effected, 
is needed in order that the engineer may have some 
understanding of its importance in specifications. 

Two totally different cast irons, gray and white, 
are easily recognized by the engineer. The prop- 
erties of the former are indicated by low hardness 
and good machinability, and the structure consists 
of flake graphite distributed in a matrix of pearlite 
and free ferrite. The properties of the latter are 
identified by high hardness, brittleness, and non- 
machinability, and the structure consists of mas- 
sive free carbides or cementite and pearlite. 

Fortunately for the user of gray iron castings, 
some control of the “grayness,” and hence of the 








°170 0163 
Fig. |. Brinell Hardness “145 
Readings at Various Loca- ° 149 
tions on Transverse Sec- 
tions of 12-inch Square 
Blocks of Cast Iron. The °156 << 
Block at the Left is Gray 
Iron, and the Block at the 2146 
Right is GB Meehanite +149 
*170 #156 





#167 ©1835 e179 83 
e179 
0143 e179 79 
4159) °179 °179 79 
» 143 0179 0179 
e179 
a63 e 183 «179 0185 























MACHINERY, November, 1946—203 








properties of the iron, is available by what may be 
termed balancing the analysis of the irons. Thus, 
in thin sections, which often yield brittle white 
irons because of rapid cooling, an increase in silicon 
content is made to insure a gray fracture despite 
the high cooling rate. This procedure, however, 
has a deleterious reaction on the structure of heavy 
sections, which solidify with a coarse, porous 
structure. 

It is control of the nature of the matrix, along 
with solidity penetration, which is so vital to the 
engineer demanding both constancy and uniformity 
of properties, independent of the section. No 
scientific means of control has been available to the 
gray iron foundryman whereby he could produce 
an engineering iron in any positive or definite man- 
ner. This fact has clearly been the cause of the 
vagaries in the properties of cast iron which have 
caused the design engineer to look elsewhere for his 
materials of construction. 

As a result of much carefully planned and ex- 
tensive research, it is now possible to control the 
structure of irons independently of casting dimen- 
sions without seriously changing the silicon con- 
tent. This control is effective because of what has 
been termed a “two-step” process in castings. 
Step 1 consists in computing and suitably prepar- 
ing a charge of iron and steel which can be melted 
to a liquid having a direct relation, in terms of car- 
bide balance, to the amount of primary carbide 
formed in the solidified casting. 

Step 2 is concerned with the controlled decom- 
position of the primary cementite, with the object 
of insuring a metal matrix consisting wholly of 
pearlite without free cementite or free ferrite. 
Furthermore, control in size and distribution of the 
graphite is effected so that in the higher engineer- 
ing type of Meehanite irons the cast structure may 
be likened to that of a normalized tool steel which 


contains uniformly distributed fine and short flake 
graphite. 

Having established the means of controlling 
structure—and hence mechanical characteristics— 
it became necessary to control structure in terms 
of the dimensions of the castings. It was discov- 
ered that there is a direct relation between the con- 
stitution of the iron and the thickness of the sec- 
tion of the casting to be made, and that it is pos- 
sible to establish a ratio between what have been 
termed the constitutional and process wedge values 
in each casting which will insure uniformly dense 
sections and predetermined engineering properties. 
This is of vital significance to engineering produc- 
tion, and it must be recognized if the engineer is 
to make the best use of the materials now at his 
disposal. A few examples should aid in stressing 
its importance. 

If a 12-inch square block of gray iron is cast and 
then sectioned transversely, it is well known that 
the center will be much softer, because of its more 
open structure, than the outer parts of the casting. 
On the other hand, by correlating the constitution 
of the iron with the section to be cast, essentially 
uniform hardness can be insured from center to 
surface. This fact is demonstrated by the data 
shown in Fig. 1. 

An examination of the tensile strength in rela- 
tion to casting section also demonstrates the im- 
portance of mass influence. In an ordinary gray 
iron, cast in sections varying from 1 to 4 inches, 
the relation between the tensile strength and the 
casting section may be somewhat as shown in 
Fig. 2. By controlling the foundry practice, the 
relation becomes similar to that shown in Fig. 3. 

In order to insure these property controls, high 
quality foundry technique and control are abso- 
lutely necessary. It is the duty of the producer of 
castings to constantly exercise control over the 
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Fig. 2. Relation of Tensile Strength of Gray Iron 
to Casting Sections of from | to 4 Inches 
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Fig. 3. Relation of Tensile Strength of GA Meehanite 


to Casting Sections of from | to 8 Inches 
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product and advise as to the type of metal most 
suited for any engineering production job. Never- 
theless, there can be intelligent cooperation be- 
tween the foundry and production engineer only if 
the latter has some knowledge and appreciation of 
the problems of the former and realizes that there 
are now available for his use “tailor made” iron 
castings produced to do a specific engineering job. 
The need for this cooperation has long been recog- 
nized in the fabricated steel industry, but it is only 
recently that the production engineer or metal- 
lurgist and the utilization or design engineer have 
really begun to work together. 

In Meehanite practice, the selection of the right 
material has been largely simplified for the produc- 
tion engineer by engineering type designations GA 
to GE with tensile strengths ranging from 50,000 
to 30,000 pounds per square inch. Higher ten- 
sile strength irons are designated GM. Iron de- 
signed for wear-resisting, corrosion-resisting, and 
heat-resisting applications is outside the scope of 
this discussion. 

Specification is certainly one of the most impor- 
tant duties of the design or production engineer. 
The relation of Brinell hardness and _ tensile 
strength to section thickness in the various types 
of engineering irons is shown in Figs. 4 and 5. 
Types GD and GE can be poured in thin sections, 
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3/8 inch or less, and still retain their grayness or 
free machining qualities, along with excellent ten- 
sile strength. If GA is poured in a casting of less 
than 1/2-inch section, its strength is decreased and 
machining problems may result. 

An engineer may have a particularly important 
casting in which he desires high tensile strength, 
and consequently specifies GA Meehanite. This 
specification is correctly made if the casting sec- 
tions are relatively heavy. However, if Type GA 
is employed for a casting having a 3/8-inch sec- 
tion, a loss of tensile strength may result and ma- 
chining problems are sure to arise. In such a case, 
GC will be found to give good tensile strength, high 
hardness, and free machinability. 

Fortunately, the modern foundry is equipped to 
advise on these matters, and it is only necessary 
for the production engineer to be aware of the 
newer products at his command and the need and 
reason for consultation with the foundry metallur- 
gist or engineer. 


Basic Engineering Properties 


Until recent years, cast iron was not considered 
a true engineering material, which could be utilized 
on a design basis. Little thought was given to its 
application in members for service at elevated tem- 


Table 1. Minimum Physical Properties of Various Types of Meehanite 




















Transverse Strength Test, 
Tensile 1.2” Dia. Bar, 18” Centers Compression Modulus Fatigue 
Type Strength, 5 Brinell Strength, of Strength, Specific 
Meehanite Pounds per : Hardness Pounds per Elasticity Pounds per Gravity 
Square Inch Load, Deflection, Square Inch Square Inch 
Pounds Inch 
GA 50,000 3100-3600 0.28-0.34 207 175,000 21,000,000 22,000 7.31 
GB 45,000 3000-3400 0.28-0.34 196 160,000 19,000,000 19,000 7.28 
GC 40,000 2900-3300 0.26-0.34 192 150,000 17,500,000 17,500 7.25 
GD 35,000 2600-3000 0.22-0.34 183 130,000 15,000,000 15,000 7.22 
GE 30,000 2000-2600 0.20—0.34 174 120,000 12,000,000 13,700 7.16 
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Table 2. Comparative Tensile Strength of Gray Cast 
Iron and Meehanite in Relation to Section Thickness 














Tensile Strength, Pounds per Square Inch 
Section of Casting 
ee Gray Cast Iron GA Meehanite 
0.75 27,500 Rigaces 
1.25 25,500 53,500 
2.00 18,400 54,000 
3.00 15,200 53,000 
4.00 a Seats 50,800 
6.00 ore 47,500 














peratures, where loads of a given magnitude had 
to be maintained and plastic flow controlled within 
predetermined limits. 

The old concept that cast iron was a brittle ma- 
terial without elastic properties is certainly no 
longer true of modern irons, which can be made 
with accurately known and reliable properties. In 
Table 1, the general engineering specifications for 
the various types of Meehanite are given. These 
values represent the minimum physical properties 
at normal-temperature operation. The mainten- 
ance of tensile strength, independent of casting 
section, is also important. Data on this point are 
given in Table 2. 

An important property of a metal is its tough- 
ness. Considerable experimental analysis has been 
carried out relative to this property, and no test is 
yet available which provides a satisfactory mea- 
sure of toughness. For fabricated steels, an Izod 
or Charpy value on a 10-millimeter square test bar 
has usually sufficed. For tool steels, however, such 
tests are meaningless, and resort has been made to 
torsion impact tests. In the study of irons, a modi- 
fied Izod impact test made on an unnotched test 
piece machined to 0.798 inch diameter seems to 
have found rather general favor. Table 3 gives 
data obtained in an extensive investigation on 
the toughness of general engineering types of 
Meehanite. 

The fatigue strength of a metal is also a very 
important characteristic of metal parts, and data 
are available for the various irons here discussed. 
Using the standard R.R. Moore type of fatigue- 
testing specimen and machine, values ranging from 
22,000 pounds per square inch for GA Meehanite 


Table 3. Results of Modified Izod Impact Tests on 
0.798-Inch Unnotched Test Bars 





Type Meehanite Impact, Foot-pounds to Fracture 





GA 25-35 
GB 15-23 
GC 12-20 
GD 8-15 
GE 6-12 
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down to 13,700 pounds per square inch for GE 
Meehanite irons have been established. 

As the operating temperature of unit parts is 
progressively increased, the results of normai- 
temperature basic engineering tests become de- 
creasingly significant. For this reason, creep 
studies have been developed extensively in recent 
years, so that the design engineer may have specific 
knowledge of the behavior of materials at various 
temperature levels when subjected to defined stress 
conditions. A vast amount of data has thus been 
accumulated on the behavior of fabricated steels 
and special alloys, but little information is avail- 
able on the creep properties of cast irons. During 
the last few years many creep tests have been con- 
ducted on the various types of Meehanite which 
are of direct interest to the design engineer. 

The effect of temperature on ultimate strength 
and elastic modulus of GB Meehanite is shown in 
Table 4. Up to temperatures as high as 700 de- 
grees F., the tensile strength shows some increase. 


Table 4. Effect of Temperatures on the Ultimate 
Strength and Elastic Modulus of GB Meehanite 














Temperature Ultimate Strength, Modulus 
Pounds per of 

Deg. C. Deg. F. Square Inch Elasticity 

15 60 54,000 19,200,000 

230 445 57,000 18,300,000 
250 480 57,000 == 

300 570 59,000 17,800,000 
350 660 57,200 — 

400 750 46,200 14,400,000 

490 915 27,900 10,600,000 
590 1095 21,100 — 


























As the temperature is further increased, the tensile 
strength progressively drops. It is well recog- 
nized, however, that the creep characteristics of 
metals are a more reliable index of their high- 
temperature strength, and such data furnish the 
engineer with information required for designing. 


Iron Castings in Engineering Production 


The application of iron castings in engineering 
production covers a wide field, which has been 
greatly extended during the war on account of the 
burden imposed on steel foundries and forging 
shops. Because of war exigencies, it became neces- 
sary for the design engineer to look for other 
facilities and materials. Fortunately, the engineer 
soon learned that cast irons were available which 
replace even with advantage, many of the parts 
that he became accustomed to specify in fabricated 
steel or other material. 

Thus replacement was made in a wide variety of 
applications, such as pressure-resistant parts for 
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steam, gas, oil, and water; sliding surfaces subject 
to friction where minimum galling tendency was 
necessary; crankshafts and cutter bodies subject 
to vibration where effective damping and high 
fatigue strength were required; heat-treated parts 
were high hardness or wear resistance was essen- 
tial; and many other applications where varied 
property characteristics had to be maintained at 
elevated temperatures. 

Applications of heat-, wear-, and corrosion- 
resisting cast iron were extensive even before the 
war. Few fields of engineering remained in which 
the engineer, although rightly conservative, had 
not benefited by adopting these castings. 

Despite the economies of the substitution of cast 
parts for fabricated parts, nothing is gained unless 
the new material provides properties at least com- 
parable to those of the material replaced. In many 
instances, however, a much greater service life was 
obtained. 

In machine and machine tool applications, the 
wide adoption of castings has been the inevitable 
result of increased experience and better recogni- 
tion of their engineering properties and reliability 
as demonstrated in service. In collets and holding 
fixtures, for example, the elastic properties of cast 
iron are utilized. In order to achieve the necessary 
spring temper, collets are heat-treated after ma- 


chining. In one case, cast iron replaced a part pre- 
viously machined from a bar of SAE 1045 steel. 

The use of cast iron in tool shanks and milling 
cutter bodies has resulted in increased vibration 
absorption, combined with strength, rigidity, and 
better heat conductivity. By casting the shanks 
and cutter bodies closely to shape, machining oper- 
ations are reduced and greater flexibility in design 
is provided. 

For many years, cast iron has served as a suc- 
cessful die material for four reasons: 

1. Cast dies can be made close to dimensions, 
thus reducing required machining and expensive 
built-up construction. 7 

2. The graphite content of these iron dies pro- 
vides self-lubrication in service, thus increasing 
die life. 

38. Good machinability, combined with high 
strength properties, is obtainable 

4. Cast-iron dies are adaptable to heat-treatment 
and flame hardening. 

Examples of many other applications, including 
high-temperature corrosion- and wear-resistant 
service conditions, could be cited, but the examples 
given reveal the varied characteristics of the mod- 
ern new irons which are available to the production 
engineer, in his search for more serviceable mate- 
rials with increased economy of finished production. 


Precision Drilling and Boring with Bullard 
Man-Au-Trol Spacer 


A set-up for small-lot produc- 
tion which facilitates accurate 
work and eliminates jigs and 
fixtures is shown in the accom- 
panying illustration. Here a 30- 
by 20-inch Bullard Man-Au-Trol 
Spacer is being used in perform- 
ing drilling operations on three 
different parts on a Cincinnati 
Bickford radial drill. A number 
of holes located within an accu- 
racy of plus or minus 0.0005 
inch are drilled and counter- 
bored in this operation. With the 
arrangement shown, it is pos- 
Sible to produce twelve pieces 
per hour. The Motch & Merry- 
weather Machinery Co. recently 
sponsored this demonstration of 
the Man-Au-Trol spacer at the 
Cincinnati. Bickford Tool Co.’s 
Plant in) Cincinnati. 





Drilling and Boring a Multiple Number of Holes to a High Degree of Accuracy 
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Eugineering Wews 


Electronic Tachometer Checks Speeds 
Accurately over Wide Range 


Many tachometers are limited in range by the 
comparatively narrow limits of their scales, but 
this is not the case with a new electronic instru- 
ment developed by the General Electric Co. This 
tachometer, which weighs but 19 pounds, was de- 
signed to measure accurately the speeds of such 
diverse equipment as electric motors, machine tools, 
automotive and aircraft engines, pumps, fans, 
blowers, and other machinery operating within the 
limits of from 300 to 50,000 R.P.M. 

The tachometer consists of a small pick-up head, 
a measuring unit reading directly in R.P.M., and 
6 feet of connecting cable. Flexibility of applica- 
tion is supplied by the heads, of which there are 
two models—a low-speed unit that provides ranges 
of 0-1000, 0-2000, 0-5000, 0-20,000 R.P.M., and a 
high-speed model with ranges of 0-10,000, 0- 
20,000, and 0-50,000 R.P.M. 

Each pick-up head contains a light-interrupting 
disk and a photo-tube. Light shining upon the 





Measuring the Speed of a Milling Machine Mandrel 
with Electronic Tachometer 
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photo-tube through the openings in the disk pro- 
duces signals that are transferred to the measuring 
unit, which indicates the speed of the equipment 
being tested. Since the shaft to which the disk is 
attached rotates on ball bearings, and therefore 
requires very little torque, the speed of the equip- 
ment under test is not reduced by the use of the 
tachometer. 


Device for Checking Composition 
of Ferro-Magnetic Materials 


An instrument that is based on the correlation 
between magnetic properties, particularly reman- 
ent magnetism, which predominates at the low 
frequency used, and metallurgical properties, 
makes possible the determination of the composi- 
tion and condition of ferro-magnetic materials by 
magnetic testing. A cathode-ray tube is employed 
as an instantaneous indicator. This device, which 
is known as the “Ferrograph,” is a recent develop- 
ment of the Allen B. Du Mont Laboratories, Inc., 
Passaic, N. J. 

One practical application that has been made of 
the “Ferrograph” is the sorting out of steel bolts 
that were accidentally made from two different 
steels. The error was not discovered until after 
the bolts had been heat-treated. Bolts made of 
S A E 1035 steel were satisfactory, but those made 
from low-carbon S AE 1020 steel were too soft. 
There was a difference of hardness in the two lots 
of fifteen points on the Rockwell C scale. A few 
bolts made from each steel were identified on a 
hardness testing instrument, and their respective 
patterns were then established on the cathode ray 
tube screen. In this way, it was determined that 
there was no overlapping of the indications for 
bolts made from the two steels at the flux density 
chosen. Sorting of the mixed bolts was then carried 
out at the rate of about one bolt every second. 


Cleaning Aluminum Preparatory to 
Welding by Inert-Arc Process 


In searching for a satisfactory method of clean- 
ing aluminum in preparation for welding by the 
inert-are process, General Electric engineers re- 
cently found that when the work was first dipped 
in sodium hydroxide and sulphuric acid, mirror- 
bright fine-contoured beads could be produced. The 
practice is to immerse the parts to be welded for 
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a brief period in a 5 per cent solution of sodium 
hydroxide to remove all grease, oil, or wax, and 
then wash the parts in water to clean them of the 
caustic and scum. The aluminum is next dipped 
in a 50 per cent sulphuric acid bath. This completes 
the removal of the oxide skin and restores most of 


the surface brightness. A hot water bath is em- 
ployed to remove the acid and leave the aluminum 
clean and dry. 


Heavy Parachute Loads Decelerated 
by “Sand Bullets” 


The use of “sand bullets” and an explosive charge 
causes heavy equipment dropped by parachute to 
be brought to a complete stop just before hitting 
the ground, according to a recent announcement of 
the Army Air Forces. This branch of our armed 
services conducted a study for such a deceleration 
process, with the object of eliminating damage to 
heavy para-crates, jeeps, and ordnance equipment 
dropped by parachute in the support of airborne 
forces. ? 


Prelubrication Saves Lubricating 
for a Five-Year Period 


Motor lubrication problems have been greatly 
simplified by the introduction of prelubricated 
bearings. In the motor manufacturer’s plant, these 
bearings are sealed in a cartridge, along with the 
proper amount of the correct type of lubricant. 
Inspection periods were first set at three years. 
They have now been lengthened to five. 

According to E. N. Fabrizio, of the Westinghouse 
Electric Corporation, thousands of motors with 
these prelubricated bearings have been installed 
Since 1939, and have operated continually twenty- 
four hours a day at higher humidity and room 
temperature than are usually encountered in in- 
dustrial applications. Inspection of motors chosen 
at random among approximately 600 installed in 
six different manufacturing establishments, where 
all of the motors had operated at least four years, 
twenty-four hours a day, disclosed that none of the 
motors with presealed bearings had been greased 
or lubricated in that time; nor did the lubricant 
have to be renewed even then. The motors were 
put back into operation about three years ago with 
the original lubricant. What the ultimate life is 
likely to be has not yet been determined, since the 
bearings are still running. At the present writing, 
there is reason to believe that the inspection inter- 
vals may be even longer than five years. 

The chief advantages of prelubricated bearings, 
aside from the reduction in maintenance costs are 
as follows: The tightly sealed enclosure reduces 


oxidation of the lubricant and promotes longer life; 
(2) the grease is kept in the bearings and dirt and 
contamination is kept out; (3) the proper kind and 
amount of lubricant, once being provided, longer 
bearing life is promoted; and (4) when the motors 
are disassembled, the bearings are still enclosed 
in the cartridge, which protects them from dirt. 


Mercury-Column Gage Inspects Piston- 
Rings Quickly and Accurately 


Highly accurate measurements can be rapidly 
taken on piston-rings by means of an unusual gage 
recently developed by the Gulf Research & Devel- 
opment Co. in cooperation with the aviation in- 
dustry. This instrument consists essentially of 
eighteen Solex gages or air fingers, which are 
spaced equidistantly around the circumference of 
the piston while it is held in the gage housing, as 
shown in the illustration. The pressure applied on 
the air fingers is recorded on the mercury columns. 
Only fifteen seconds is required for the inspection 
of a piston-ring. 

The instrument can be set to accommodate 
piston-rings from 2 1/2 to 6 1/8 inches in diam- 
eter. It is applicable for use in the automobile in- 
dustry, as well as in the field for which it was 
originally designed. Gages for special] applications 
can also be made by the concern. 











Checking Piston-rings by the Use of a Multiple 
Mercury-column Gage 
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Broaching Thirty-Three Internal Involute 
Splines in One Operation 


HIRTY-THREE involute splines are finish- 

broached in 8 1/2-inch diameter steel clutch 
driving-ring plates in a single pass on the 30- by 
54-inch stroke vertical pull-down broaching ma- 
chine shown in the accompanying illustration. This 
machine was designed and built by the Oilgear Co., 
Milwaukee 4, Wis., and the broaching tool was 
made by the Continental Tool Works Division, 
Ex-Cell-O Corporation, Detroit, Mich. 

In operation, a clutch plate is placed on the ma- 
chine table and the dual safety push-buttons are 
depressed to start the broaching cycle. As the 
upper tool-handling carriage descends, the tool 
shank accurately centralizes the clutch plate and 
enters the automatic puller on the main pulling 
slide. The main slide pulls the tool downward to 
broach the clutch plate. Both ends of the tool are 
securely held during the major portion of the 
broaching stroke. At the end of the broaching 
operation, the operator removes the broached plate 
and depresses the push-buttons, causing the main 
slide and tool to rise rapidly. The main slide stops 
automatically at a pre-set point, while the tool 











Vertical Pull-down Broaching Machine Equipped for 
Broaching Internal Splines in Clutch Plates 





210—MACHINERY, November, 1946 





enters the upper holder and continues its upward 
travel to the starting position. The operator merely 
loads and unloads the clutch plates, the 370-pound 
tool being handled automatically by the machine. 
Approximately 0.530 inch of stock is removed on 
the inside diameter at a production rate of 120 
plates per hour. 

This machine is also equipped with a small slab 
type tool mounted on the main slide for finish- 
broaching the external mounting surfaces on 200 
lever brackets per hour. A finger-tip switch is used 
for selecting manual or semi-cycle operation for 
internal broaching or semi-automatic operation for 
surface broaching. An Oilgear two-way variable- 
delivery pump transmits fluid power to the tool- 
pulling slide The cutting speed is variable up to 
30 feet -per minute, and the return speed is inde- 
pendently variable up to 80 feet per minute. A 
regenerative, stabilizing oil circuit to the main slide 
provides high return speed at comparatively low 
power consumption. 

The table top is removable and the wide tool- 
pulling slide and removable puller bracket are ad- 
justable to accommodate tools of different lengths. 
Automatic pressure lubrication provides a fresh 
film of oil on hardened and ground ways and other 
vital points at each semi-cycle of the machine. All 
tool-handling carriage and tool-pulling slide move- 
ments are interlocked and synchronized. Both 
stroke and position of the tool-slide can be adjusted 
to suit the broaching operation. Chips from the 
broach fall away quickly from the tool and cutting 
zone into a trough in the machine base. 


* * * 


National Materials-Handling Exposition 


The first exposition to deal entirely with indus- 
try’s materials-handling problems will be held at 
the Public Auditorium, Cleveland, Ohio, January 14 
through 17. The exposition will provide an oppor- 
tunity for executives to see modern methods of 
speeding materials along production lines and 
through plants. Such equipment as conveyors, 
hoists, cranes, trucks, tractors, and trailers will be 
shown. A four-day program of papers and discus- 
sions will be held concurrently with the exposition, 
prepared by materials-handling specialists in the 
aviation, automotive, chemical, electrical, and many 
other fields. Edwin J. Heimer, president of Bar- 
rett-Cravens Co., Chicago, IIl., is chairman of the 
exposition committee. 





—e rst T| TM 


-»~ _ ke ut bs & wot «2 OU eelUelClUleeelCUkhOClO 





/ 
i 


€ 


\ \ ez 
(a_i ON, \ \" SU 
y 4 ~ \ k & | / 


YE: 


Hire 


| gees A \ My — 
oN a. 4 
pel ox e| 


\ ' 


eal ECHANISMS 
Mechanisms Selected by Experienced 
Machine Designers as Typical Examples 
Applicable in the Construction of 
Automatic Machines and other Devices 
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Ratchet Mechanism that Converts Reciprocating Movement 


By H. B. SCHELL 


to Continuous Rotary Motion 


B by springs K. The latter are attached to the 
hubs of the pawl arms and bear against spring 
pins ZL mounted on pawls H and J. 


In designing a certain mechanism, the problem The reciprocating member M is connected by 
arose of providing a rotary drive for a shaft when links N and P to the outer ends of the pawl arm 
the only available motion was reciprocation in a pins F and G. One link is above ratchet B, and the 
plane at right angles to the axis of the shaft. It other link below the ratchet. 


was required that the ro- 
tation be continuous in 
one direction, but it did 
not need to be absolutely 
uniform. The problem 
was solved by the ratchet 
mechanism here shown. 

In the illustration, the 
shaft to be rotated is 
shown at A. It is sup- 
ported in suitable bear- 
ings (notshown). Ratchet 
B is keyed to the shaft 
A. On each side of the 
ratchet and turning free- 
ly on the shaft are pawl 
arms C and D. These 
arms are held in place 
by collars E which are 
pinned to shaft A. At the 
outer end of arms C and 
D are pins F and G, about 
which pawls H and J are 
free to swivel. These 
pawls are held in contact 
with the teeth of ratchet 


Ratchet Mechanism which Pro- 
vides a Continuous Rotary 
Movement that is Derived 
from a Reciprocating Motion 
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As reciprocating member M moves toward the 
right, the ratchet is rotated counter-clockwise by 
the pawl J engaging a ratchet tooth. During this 
movement, pawl H rides over the ratchet teeth. 
When member M moves to the left, pawl H engages 
a ratchet tooth and continues the rotation of both 
the ratchet and shaft A in a counter-clockwise di- 
rection. During this movement, pawl J slips over 
the ratchet teeth. 

The pawls are beveled at their outer ends on the 
side adjacent to each other, as shown by pawl H 
in the plan view, so that the two pawls can pass 
each other without interference when they are at 
the extreme right-hand end of their travel. Like- 
wise, links N and P are curved, so that they will 
readily clear ratchet B when member M is at the 
extreme right-hand end of its movement. A fly- 
wheel (not shown) promotes uniformity of motion 
of the driven shaft. 





Fig 1. End View of Feeding Mechanism Taken through Section X-X of Fig. 2, é liminated in the 
Showing Carriage U which Moves on Feed-screw T the Desired Number of Microns is eliminate 


per Revolution of Driving Shaft C 
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Fine Feeding Mechanism Adjustable from 
1 to 50 Microns per Revolution 


By BERNARD J. WOLFE, Special Development: Enginee: 
Eastman Kodak Co., Rochester, N. Y. 


The fine feed of carriage U, Fig. 1, adjustable 
in increments of 1 micron from 1 to 50 microns 
per revolution of drive-shaft C, was obtained by 
means of the mechanism illustrated in Figs. 1 to 5. 
This design eliminates the reciprocating parts com- 
monly encountered in feeding devices, which might 
cause vibration and chatter. The index-wheel Q, 
Fig. 2, can be turned in either direction while the 
machine is in operation, thus increasing or decreas- 
ing the feed within the range for which the mech- 
anism is designed. The feeding range can be in- 
creased to any number in excess of 50 microns by 
increasing the diameter of the ratchet and cams 
to obtain the desired change in feed. 

An advantage of this 
mechanism is that the 
fine feeds are obtained 
with standard tolerances 
and parts. Commercial 
gears with some _ back- 
lash are satisfactory. The 
ratchet wheel M has a 
relatively coarse pitch of 
3/32 inch, with a corre- 
spondingly long life for 
the tooth of pawl H. The 
feed-screw T is 1/2 inch 
diameter with a 2 milli- 
meter pitch thread, which 
is relatively coarse for 
such a fine feed. The only 
point where extreme care 
must be exercised is be- 
tween the feed-screw and 
the carriage nut, it being 
necessary to prevent any 
backlash. 

Another advantage of 
this mechanism is that 
it is comparatively silent 
in operation. In conven- 
tional reciprocating type 
of feeding mechanisms, 
the pawl, on the return 
stroke, usually rides over 
the ratchet teeth and 
makes an annoying click- 
ing noise. It also tends 
to wear both the pawl 
and ratchet teeth, which 


mechanism described. 








The feeding mechanism consists essentially of a 
base A, on which is mounted an upright casting B 
that supports drive-shaft C, as shown in Figs. 1 
and 2. Gear D, which is fastened to one end of this 
shaft, drives gear EF. The latter gear, which is 
secured to pawl-carrier F, is mounted on sleeve 
bearing G. Pawl H carries a roller J on its driving 
end, and is held to carrier F by a stud on which the 
pawl pivots. As the pawl-carrier is rotated by 
driven gear E, the pawl is carried above the ratchet 
wheel M for a portion of each revolution when rol- 
ler J rides on cams K and L. When roller J is car- 
ried past the cam surfaces, the pawl engages the 
ratchet wheel through spring action and drives it. 

Ratchet wheel M is pinned to shaft N, which is 
mounted on bearings P. Worm S, which engages 
worm-wheel R, is also pinned to this shaft. The 
worm-wheel is keyed to the feed-screw 7. The 30 
to 1 ratio of the worm to the worm-wheel is such 
that an advance of one tooth of the ratchet wheel 
rotates the feed-screw 1 micron. The feed-screw 
moves carriage U back and forth on ways (not 
shown in the drawings). 





yyy 


anarara 
Fig 
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The relative position of cams K and L shown in 
Fig. 1 occurs when the index-wheel is set at 50. 
This setting and cam position cause the pawl to be 
lifted out of engagement with the ratchet wheel 
for half of the cycle—180 degrees—of the pawl- 
carrier. During the remaining half of the cycle, 
the pawl engages the teeth on the ratchet wheel, 
and through the worm and worm-wheel, imparts 
the maximum feed to the feed-screw of 50 microns 
per revolution of the drive-shaft. To reduce this 
rate of feed, the index-wheel is turned to any in- 
termediate position between 0 and 50, which 
changes the position of cam K. The non-adjustable 
cam L is fixed to sleeve bearing G, which is held in 
bracket O. 

Index-wheel Q is mounted on shaft V;, which 
turns in sleeve bearing G. Cam K is mounted on 
the other end of this shaft, and is turned an amount 
corresponding to the change in setting of the index- 
wheel. This varies the angular opening between 
the cams, permitting the pawl to engage more or 
fewer teeth on the ratchet wheel, depending upon 
the setting. When the fhdex-wheel is set at 25, 


Fig. 2. Section Y-Y of Fig. 1, Showing how the Feed-screw T is Turned by Worm-wheel R, Worm S, 
Shaft N, Ratchet Wheel M, Pawl H, Pawl-carrier F, Driven Gear E, Drive-gear D, and Drive-shaft C 
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the index-wheel Q by means of a de- 
tent on spring plunger W, Fig. :3, 
which enters between the teeth of 
gear V. The number of teeth in thi: 
gear also corresponds to the number 
of graduations on index-wheel (© 
The index-wheel is revolved, b; 
gripping the knurled rim, to an: 
number and held there by the detent. 

The feeding cycle can be adjusted 
to begin at any predetermined point 
with respect to the drive-shaft (, 
Figs. 1 and 2, by changing the angu- 
lar position of cam L. This is ac- 
complished by loosening nut W,, and 
revolving the sleeve bearing G and 
cam L, which is fixed to this bear- 
ing, to the desired position. The cam 
is then locked in this position by 
again tightening the nut. 





* * * 


Fig. 3. Partial Plan View of Feeding Mechanism, Illustrating 


how the Setting on Index-wheel Q is Held by the Detent of Spring 
Plunger W Entering between the Teeth of Gear V 


cam K is moved to the position shown in Fig. 4. 
Fig. 5 shows the relative position of the cams when 
the feed has been further reduced to 12 microns 
per revolution of the driving shaft. 

A gear V, Fig. 2, having the same number of 
teeth as ratchet wheel M, is also mounted on shaft 
V;. This gear is frictionally held to any setting on 


Fig. 4. Section Z-Z, Fig. 2, Showing the Relative 

Positions of Cams K and L for a 25-micron Feed per 

Revolution of the Drive-shaft. Here Pawl H is Shown 
in Engagement with Ratchet Wheel M 
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Those who are advocating basing 
wages upon ability to pay, and an 
industry-wide wage scale, represent 
a small minority of the people of the United States. 
They are, in effect, asking for special privilege at 
the expense of other workers, the farmers, the pro- 
fessions, and the rest of the general public. If the 
American form of government is to continue, wages 
as well as prices must be competitive—George T. 
Trundle, Jr. 


Fig. 5. Another View on Section Z-Z, Fig. 2, Show- 

ing Relative Positions of Cams K and L for a 12- 

micron Setting. In This View, Pawl H is Shown Dis- 
engaged as Roller J Rides on Cams K and L 





Automatic Work-Indexing Device for The automatic indexing device illustrated was used 

Milling Machine by one plant to eliminate these troubles, and it in- 

creased the output of work by 75 per cent. The 

device was applied to a hand-operated, bench type 

Slotting commutators for small electric motors milling machine, and permitted an operating speed 
is usually a slow, tedious operation when indexing of 70 strokes per minute. 

is done manually, and often results in rejections. After loading the work, the operator moves the 


By EDWARD LAY, Ozone Park, Long Island 


Automatic Work-indexing Device Designed for Application on a Bench Type Milling Machine 
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Fig. 1. Air-tight Steel Container that is Drawn and 
Formed in One Operation by Means of the Punch and 


Die Shown in Fig. 3 





ports a work-clamping screw, the work-piece, lock- 
ing wheel C, ratchet wheel D, and rocker arm £. 
In addition to the index pawl F, a flat spring T is 
attached to the rocker arm. This flat spring keeps 
the index pawl in contact with the ratchet wheel. 

Stud K holds locking pawl G and spring H in 
place. Spring H, which holds the locking paw? 
against the locking wheel C, is fastened to the stud 
by screw J. Bellcrank O is secured to the cross- 
orace P, which, in turn, is attached to the bracket 
A. Locating pin L, to which spring M is hooked, 
is also attached to the cross-brace. Spring M re- 
turns the rocker arm F to its original position 
after indexing has been completed. Set-screw N 
stops the bellecrank in the correct position for the 
next indexing. 


Die for Making Square-Cornered, Air-Tight 
Containers in One Operation 


By C. W. HINMAN, Designing Engineer 


The air-tight container shown in Fig. 1 is drawn 
and formed from a 1/64-inch thick, soft, deep- 
drawing steel blank in a single operation. Thou- 
sands of these containers, both square and rectang- 
ular in cross-section, have been produced in a mid- 
western plant. The corner seams are ironed so 


machine table toward the saw and completes the smooth that they are not easily detected. The depth 
first slot. A stop is used to limit the table travel of container to be formed is limited only by the 
to the required amount. The table is then reversed length of the press stroke. 


and the work is automatically in- 
dexed by means of the mechanism 
illustrated. 

Near the end of the table move- 
ment, bellcrank O comes in contact 
with the adjustable stop-pin R, 
which is fastened to the end of the 
milling machine frame. The move- 
ment of the table, however, is con- 
tinued in this direction until a 
second table-stop is reached. The 
movement of the bellcrank pulls 
downward yokes Q, rod S, and the 
end of the rocker arm E connected 
to the yoke. The opposite end of the 
rocker arm, to which is fastened 
pawl F’, moves up, turning ratchet 
wheel D one division. As four- 
teen slots are to be cut in the com- 
mutator, the ratchet wheel is made 
with fourteen divisions of approxi- 
mately 25 degrees 42 minutes each. 

Bracket A is bolted in position on 
the milling machine table to support 
shaft B, which is a close fit in the 
bore of the bracket. This shaft sup- 
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Blank of 1/64-inch Thick SAE 1010 Sheet Steel 


Used in Drawing and Forming the Container Shown in Fig. I 
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Fig. 3. Punch and Die Used in Drawing and Forming 
the Blank Shown in Fig. 2 to the Shape of the Con- 
tainer Shown in Fig. | in One Operation 


The blank from which the work is drawn is 
shown in Fig. 2. Two opposite arms of the blank 
have their edges formed to 45-degree wings during 
the blanking operation in a semi-compound die. 
The over-all width A across the wing-formed arms 
is the same as the width of the flat arms of the 
blank. Widths A are also wide enough to form the 
hooked seams. The blank is drawn to a depth of 
approximately 1/4 inch at the start of the opera- 
tion, as is indicated by the outline of the finished 
container shown in broken lines, symmetrically 
Positioned on the blank. The corners D are drawn 
higher than the formed sides of the container. The 
Size and angles of the clipped corners of the blank 
were determined by experiment. They permit the 
forming of an even edge around the mouth of the 
containers, and trimming is unnecessary. 

The punch and die used for this combination 


drawing and forming operation are seen in Fig. 3. 
The die is a round block of steel with a square 
opening through the center, the same size as the 
outside of the container. The mouth of the die is 
provided with drawing radii R, which are tangent 
to the top surface and the sides of the opening in 
the die. Two of these radii, on opposite sides of the 
die opening, which form the winged arms of the 
blank, are made smaller than the radii on the other 
two opposite sides, which form the flat arms of the 
blank. The punch is made with recesses B at its 
four corners, in which the seams are formed, 
hooked together, and ironed. 

The blank is first symmetrically positioned over 
the die opening in a “nest,’”’ with the wings of the 
two formed arms turned up toward the punch. 
When the descending punch comes in contact with 
the blank, the winged arms rise and enter the die 
before the two flat arms because their respective 
drawing radii in the die are smaller. 

This prior entry of the winged arms into the die 
starts the curl of the corners of the drawn part in 
the desired direction, as shown by section X-X, 
Fig. 3. After completion of the 1/4-inch draw, 
the two flat arms enter the die. This action and 
the twisting moment transmitted by the cur] of the 
drawn section force the adjoining arms to form a 
seam, as shown by section Y-Y. The extra rise of 
metal at the corners of the drawn section hooks 
these seams together. As the punch continues to 
descend, it irons the seams flat and smooth against 
the corner walls of the die opening, as shown by 
section Z-Z. The finished container is stripped 
from the punch as the punch ascends. 

Adequate lubrication is required for this type of 
operation. A soluble mineral oil is used for draw- 
ing and forming thin-walled steel containers such 
as the one shown. 


New Officers of the Magnesium Association 


At the third annual meeting of the Magnesium 
Association, 30 Rockefeller Plaza, New York City, 
held at the Waldorf-Astoria Hotel in New York on* 
October 3, the following officers were elected: 
President, R. D. Taylor, assistant manager, Eastern 
Operations, Federated Metals Division, American 
Smelting & Refining Co., New York; vice-president, 
J. D. Barrington, vice-president and general man- 
ager, Dominion Magnesium, Ltd., Toronto, Canada; 
and treasurer, Irving T. Bennett, vice-president, 
Revere Copper & Brass, Inc., Baltimore, Md. 


* * * 


Does social security mean freedom of everybody 
from all work?—Harvey Campbell 
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THE PROPERTIES AND NEW APPLICATIONS OF 
MATERIALS USED IN THE MECHANICAL INDUSTRIES 


Bright Corrosion-Resistant Surface 
for Zinc or Cadmium Plate 


A mirror-bright transparent film on zinc- or 
cadmium-plated parts is produced by a new chemi- 
cal process known as “Iridite Bright,’ developed 
by Rheem Research Products, Inc., 4004 E. Monu- 
ment St., Baltimore 5, Md. This process forms a 
chromate coating on the zinc or cadmium surface 
that protects the part from marks produced by 
handling and prevents tarnishing. Application is 
by immersion in a water solution after the plating 
Links eacdcewhben wes whee wee 201 


Kennametal Extruded Rounds Available 
for Wear-Resistant Parts 


Kennametal Inc., Latrobe, Pa., is now manufac- 
turing a line of solid Kennametal extruded rounds 
which are available in two straight tungsten-car- 
bide grades—KE5 and KE7—with Rockwell A 
hardnesses of 89.0 and 91.0, respectively. 

These rounds have been developed primarily for 
use as wear-resistant elements, and are suitable 
for such applications as guides, feeding fingers for 


Rough Shells Represent- 
‘ing Nine Stages in Draw- 
ing Allegheny Metal Type 
304 Stainless-steel Pen 
Cap without Annealing. 
Total Reduction from 
Blank Diameter is 80.5 
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automatic machines, rollers, guide rails, laps, scrib- 
ers, points for engraving tools, thread checking 
wires, etc. They are furnished in either rough 
extruded or centerless-ground form, in diameters 
ranging from 1/32 to 1/4 inch and in standard 
lengths from 1 to 10 inches. Kennametal can also 
be extruded in other forms, such as flats, tubes, 
triangles, squares, and ovals. ................ 202 


Improved Phenolic Resin Eliminates 
Air Bubbles in Plastic Castings 


A water-like synthetic resin especially adapted 
for plastic casting has been developed by Duorite 
Plastic Industries, 8564 W. Washington Blvd., 
Culver City, Calif. This product is a modification 
of “Plastitool,” a high-strength phenolic used for 
aircraft tooling during the war. Its outstanding 
characteristic is the elimination of air bubbles, 
which have heretofore made the production of com- 
plex plastic castings extremely difficult and some- 
times impossible. 

The new “Plastitool” resin does not retain air 
bubbles after casting because its water-like vis- 
cosity enables the forces of gravity to draw the 


Per Cent. Final Draw Pro- 
duces Thin-walled Shell 
0.488 Inch in Diameter 
and 2.4375 Inches High. 
This Part is Manufac- 
tured by the Eisen Metal 
Products Co. 
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liquid resin down into a homogeneous mass within 
the mold. It is hardened or cured by means of a 
catalyst and heat, much the same as other phenolic 
resins. Tests have shown that the castings pro- 
duced have essentially the same strength as the 
older fore Of “FRRGUIIOGE.” ..w nce cccsccccess 203 


Solder with Flux in Grooves 
on Outside Surface 


A wire solder known as “Fluxrite,”’ manufac- 
tured by the National Lead Co., 111 Broadway, 
New York 6, N. Y., is designed to deposit flux on 
the work before the solder. This is accomplished 
by providing flux in four closed grooves on the out- 
side surface of the solder, assuring a rapid, even 
flow of flux on the surface of the work. ...... 204 


High-Speed Steam Cleaning Detergent 
for Heavy-Duty Industrial Use 


A heavy-duty, alkaline type detergent especially 
designed for use in modern steam guns and coil 
type steam-generating mechanisms has been an- 
nounced recently by Oakite Products, Inc., 26 
Thames St., New York 6, N. Y. The new high- 
speed detergent, called “Oakite Composition No. 
92,” has been pre-tested during the past year. Con- 
siderable reductions in time and expense for such 
jobs as the following have been recorded: Cleaning 
machinery and equipment parts for subsequent 
repair and overhaul; preparing equipment surfaces 
for repainting or refinishing; cleaning equipment 
too large for tank immersion or where suitable 
tanks are not available; paint stripping and other 
cleaning operations. 

The new Oakite detergent gives thorough and 


fast steam-cleaning action at very low concentra- 
tions, and has the advantages of preventing scale 
clogs in steam coils; ready dissolution in hot water; 
free-rinsing action on all surfaces; and safe han- 
dling without offensive fumes or toxic vapors. .205 


Dye Solution Applicable to Many 
Types of Plastics 


A dye solution known as “Kriegr-O-Dip” is a 
new product of the Krieger Color & Chemical Co., 
6531 Santa Monica Blvd., Hollywood 38, Calif. This 
solution has been found suitable for coloring poly- 
styrene, acetate, Lucite, Plexiglas, vinylite and 
nitrate plastics. The plastic to be colored is dipped 
in the solution for a period of from one to ten min- 
utes, depending upon the shade required. After 
being removed, it is washed in water and is ready 
for use when dried. The dyes are available in a 
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Compound Protects Fluorescent 
Lamps from Humidity 


Fluorescent lamps and miniature vacuum tubes 
can be protected from the detrimental effects of 
high humidity by a new water-repellent material 
called “Dri-Film.” This film, developed by the Gen- 
eral Electric Co., Schenectady, N. Y., is said to be 
the best material yet found to form a continuous 
insulating film over glass. Tests have shown that 
lamps coated with “Dri-Film,” even when used 
with metal, such as a reflector, are practically in- 
sensitive to high humidity. The new compound 
was first employed for treating ceramic radio in- 
sulators used by the armed forces during the war 
ad ik ARE Ss 56 ARE REARS TERROR IRS 207 
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Shop Equipment News 


Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Cincinnati New Series “Hydro-Tel” Milling Machine 


Exceptional versatility is a feature 
of the new 16-inch vertical milling 
machine recently added to the 
“Hydro-Tel” line built by the Cin- 
cinnati Milling Machine Co., Cincin- 
nati 9, Ohio. The basic machine fur- 
nished for general-purpose milling, 
as shown in Fig. 1, has a fixed- 
height bed cast integral with the 
rear base. The table is carried in 
wide-spaced, square-gibbed ways on 
top of the bed, and a heavily propor- 
tioned cross-slide unit is similarly 
mounted on top of the rear base. 
The vertical spindle-carrier unit is 
mounted in bearing ways on the 
front face of the cross-slide. 

The rigidity of this type of struc- 
ture, combined with the ease of 


operation obtained from hydraulic 
actuation and control, permits the 
three distinct styles in which this 
machine is built to cover an ex- 
tremely wide range of work. The 
basic style machine is provided with 
hand and power feeds to.the table 
and cross-slide. Hand feed only is 
furnished for vertical positioning of 
the spindle-carrier. This machine is 
e:pecially adapted for the perform- 
ance of hand-controlled die-sinking 
operations, as well as for general- 
purpose work. 

When equipped for die-sinking, as 
shown in Fig. 2, the basic machine 
is furnished with automatic depth 
control and an automatic tracer 
mechanism which provides for sensi- 





Fig. 1. Cincinnati Vertical ““Hydro-Tel’’ Milling Machine 
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tive, automatic duplication of tem- 
plets or master shapes. 

The profiling machine is equipped 
with an automatic hydraulic 360- 
degree profiling mechanism, and is 
supplied for tracer-controlled profil- 
ing work. Since contact pressure of 
the tracer finger is very light, master 
forms or shapes can be made of 
wood, plaster-of-paris, or any of the 
various pattern compounds. The 
sensitivity of the tracer is such that 
profiling or forming cuts can be 
made with either hand or power 
feed. 

Hand and power feed movements 
of the sliding elements of these ma- 
chines are hydraulically actuated. 
Handwheels can be operated by fin- 
ger-tip pressure, regardless of the 
work size or cutting load. Power feed 
rates are non-related, and are inde- 
pendently controlled and selected. If 
necessary, they can be used simul- 
taneously at different rates. Being 
infinitely variable, they permit selec- 
tion of the exact feed rate desired. 

Feed rates for both table and 
cross-slide range from 1 to 25 inches 
per minute. A special feed range of 
1/2 inch to 12 1/2 inches per minute 
for die-sinking applications is avail- 
able at extra cost. All operating con- 
trols are located at the front of the 
machine within easy reach of the 
operator. 

Power feeds for table and cross- 
slide are actuated by a single-direc- 
tional control lever having five oper- 
ating positions for controlling both 
feed and rapid traverse in both di- 
rections. Table and cross-slide hand- 
wheels are carried on adjustabie 
brackets which permit them to be 
swung below the level of the table 
when loading large parts. Vertica'- 
feed handwheels duplicated at right- 
and left-hand sides of the spindle- 
carrier facilitate positioning of the 
spindle-carrier. All handwheels are 
equipped with micrometer dials for 
accurate positioning of the slides, 
and a built-in scale and pointer 1 
supplied for both the table and the 
vertical spindle-carrier to simplify 
rough positioning. The handwhee' 
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of either slide can be used in con- 
junction with the power feed of the 
other slide to permit following com- 
plex “lay-off” lines in performing 
die-sinking operations. 

Power feed rates to the table and 
cross-slide are selected by a hand- 
knob with graduated dial, and can be 
changed while the machine is cut- 
ting. Spindle speed changes are made 
with a crank, and are indicated by 
the large dial on the face of the spin- 
dle-carrier. A large easily read cal- 
culator adjacent to the speed selector 
dial facilitates selection of the cor- 
rect spindle speed under all cutting 
conditions. Sixteen spindle speeds 
are supplied, the standard range be- 
ing 25 to 1500 R.P.M. with an op- 
tional range of 33 to 2000 R.P.M. A 
high-speed spindle attachment is 
available which gives 2.5 times the 
regular spindle speeds. This attach- 
ment has a No. 40 series taper hole 
and a quick-change type spindle nose. 
Power vertical speed to the spindle- 
carrier is available at extra cost, 
which provides feed rates ranging 
from 1/4 inch to 3 3/4 inches per 
minute. This feed is_ especially 
adapted for boring operations, the 
feeding rates being infinitely vari- 
able within its range. A rapid trav- 
erse of 20 inches per minute is pro- 
vided for this drive. 

An indicator light on the push- 


button control panel signals the need 
for cleaning when the stone filter for 
the hydraulic oil system becomes 
clogged. All important bearings are 
automatically lubricated with filtered 
oil, and another light on the control 
panel warns of low oil level in the 
lubricating oil reservoir. 

All three styles of this machine 
2re equipped with sheet-steel guards 
for the ways, which exclude chips 
and dirt from the table and cross- 
slide bearings. Built-in leveling jacks 
are provided to simplify accurate 
leveling of the machines. ................ 51 


Blake Flute Grinder 


A grinder designed to provide the 
positive, mechanical controls required 
for accurate, rapid, and easy sharp- 
ening of both the spiral points and 
straight flutes of taps is a new de- 
velopment of the Edward Blake Co., 
634 Commonwealth Ave., Newton 
Centre 59, Mass. Other straight- and 
angular-fluted tools, such as counter- 
sinks and drills, can also be sharp- 
ened on this machine. 

Operation of the grinder is said to 
have been so simplified that an un- 
skilled workman can learn quickly to 
produce an accurately ground spiral 
point. Loading, indexing, and feed- 
ing operations are performed with 





Fig. 2. 


“Hydro-Tel” Die-sinking Machine with Automatic Depth Control 








Flute Grinder Brought out by the 
Edward Blake Co. 


the hands at a safe distance from 
the grinding wheel. This and other 
features, such as the provisi of 
ample working space for the ope. :.- 
tor outside the plane of the grinding 
wheel, insure maximum safety. The 
grinding dust is directed downward 
into the bottom of the coolant tank 
when dry grinding. 

The machine is completely self- 
contained, a removable coolant sys- 
tem being housed in the base. The 
motor-driven coolant pump is con- 
trolled by the same switch that con- 
trols the spindle motor. The stand- 
ard machine will handle right- and 
left-hand taps from the smallest up 
to the 5/8-inch diameter size, and 
under certain conditions it will ac- 
commodate taps of much larger 
diameter. Regular equipment per- 
mits grinding two-, three-, and four- 
flute taps, and simple index plates 
can be furnished for grinding taps 
with a greater number of flutes. 

The diamond truing device is al- 
ways centrally located with respect 
to the grinding wheel, and enables 
the thickness of the wheel, as well 
as the dressing of the radius, to be 
easily controlled. Movement of the 
diamond is controlled by a mechan- 
ism that permits dressing the wheel 
at any time, even during a grinding 
operation. 

A unique method of holding the 
tap is employed to eliminate vibra- 
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tion when grinding a spiral point. 
The complete collet-holding work- 
head operates on a vertical counter- 
balanced slide, which can be easily 
moved up and down by means of an 
adjustable lever. Both rapid- and 





micrometer-feed crosswise movement 
of the work-head is provided. The 
spindle carrying the grinding wheel 
is adjusted on the cross-slide by a 
feed-screw which is equipped with a 
Renee 52 


General Electric Tachometer Recorder 


A new light-weight inkless tach- 
ometer recorder designed to provide 
a record of rotating speed within a 
range of 0 to 3000 R.P.M., has been 
announced by the Meter and Instru- 
ment Division of the General Elec- 
tric Co., Schenectady 5, N. Y. This 
recorder is intended to operate with 
an aircraft type alternating-current 
tachometer generator, although any 
alternating-current generator with 
suitable operating characteristics can 
be used. 

When employed in conjunction 
with aircraft style tachometer gen- 
«ators, the speed range under nor- 
mal conditions is 600 to 2500 R.P.M. 


The record is made on a 4-inch wide 
roll by means of a typewriter ribbon 
which eliminates blotting or flooding. 
The standard chart speed is 3 inches 
per hour, but additional gears are 
available for chart speeds of 1 inch 
per hour, 2 inches per hour, or 1 inch 
per day. 

The cast-aluminum alloy enclosing 
case is splash- and weather-proof, 
and has a pressure gasket between 
the case and cover. Although fur- 
nished in portable form, it can be 
readily mounted on a wall or panel. 
The size of the recorder is 5 11/32 
by 8 1/16 by 10 9/16 inches, and 
the weight 12 pounds. ........000..00.... 53 


Sundstrand Duplex Milling Machine for Small Parts 


The Sundstrand Machine Tool Co., 
2530 Eleventh St., Rockford, IIl., has 
brought out a new small duplex type 


Rigidmil for milling two surfaces 
simultaneously on opposite ends of 
small work-pieces, such as lock, key, 





Duplex Milling Machine for Small Parts Brought out by the 
Sundstrand Machine Tool Co. 
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Tachometer Recorder Made by the 
General Electric Co. 


typewriter, gun, and business ma- 
chine parts. This No. 0 size machine 
can also be employed for taking light 
cuts on larger work. It has two hori- 
zontal opposed spindle heads with 
independent vertical adjustment of 
2 to 13 inches from top of table to 
center line of spindle. Thus, cuts on 
opposite ends of a part can be made 
at different relative heights. 

The spindle heads are driven inde- 
pendently by either a 1- or 1 1/2-H.P. 
motor. The heads are available in 
two speed ranges of 25 to 1200 
R.P.M. or 50 to 2400 R.P.M. Speed 
changes are obtained through pick- 
off gears and each set of two gears 
provides four possible speed changes. 

In order to increase the range of 
work that can be handled on this ma- 
chine, the columns that carry the 
spindle heads are mounted and keyed 
to wing or base members. For small 
parts, the columns are set in the in- 
ner position. For light cuts on larger 
parts, they can be relocated in either 
an intermediate or outer position. 
Thus, each column has three fixed 
positions, 1 3/4 inches apart, which 
provide a total increased spread of 
7 inches between the spindle noses. 

Each spindle is mounted in a quill 
which has a 1 3/4-inch endwise ad- 
justment. With the columns in the 
inner fixed position, the minimum 
distance between spindle noses 1s 
5 7/8 inches, and the maximum dis- 
tance 9 3/8 inches. With the columns 
in the outer position, the minimum 
distance between spindle noses 1s 
12 7/8 inches and the maximum dis- 
tance 16 3/8 inches. 

The machine table is 8 by 41 1/2 
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inches long, and has a maximum 
feed stroke of 12 inches and a table 
feed rate which is infinitely adjust- 
able from 1/2 inch to 38 inches per 
minute. The rapid traverse rate is 
325 inches per minute. Both feed and 
rapid traverse movements of the 
table are controlled by a Sundstrand 
hydraulic feed unit mounted in the 
machine base. The length of feed 
and rapid-traverse strokes is gov- 
erned by adjustable dogs on the ma- 
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Rayco High-Speed 
Quick-Change Chuck 


A new high-speed production chuck 
for drill presses and hand power 
tools which permits quick, easy, and 
safe changing of tools without shut- 
ing off the power has been announced 


Center-Drilling Machine 


A center-drilling machine with 
automatic centering and clamping 
equipment designed for high produc- 
tion is a recent product of the De- 
troit Tap & Tool Co., 8432 Butler 
Ave., Detroit 11, Mich. Operation 
of the machine has been simplified 
to enable unskilled operators to do 
concentric centering on a wide range 
of stock sizes. A single lever controls 
all operations, including 
automatic positioning, 
clamping, and feeding of 
the drill. 

The machine will pro- 
duce concentric centers in 
bars of a wide range of 
shapes and sizes, includ- 
ing round and square 
stock ranging from 1/8 
inch to 2 3/8 inches out- 
side diameter, and up to 
any length that can be 
conveniently handled. The 
self-centering vise auto- 
matically clamps the work 
in concentric alignment 
with the centering drill. 
The vise is actuated by a 
hydraulic cylinder, which 
is controlled by a three- 
way valve operated by an 
extension of the feed- 
lever of the drill head. 
Two racks mating with a 
fixed pinion transmit op- 
posed vertical motion of 
exactly equal amounts to 
the upper and lower V- 
block jaws of the vise. 

The drill head is of the 
cartridge type with high- 
precision ball bearings, 


by the Rayco Mfg Co., 3911 S. Prairie 
Ave., Chicago 15, Ill. The chuck op- 
erates in all positions at any speed, 
and utilizes the principle of centrif- 
ugal force to move a ground and 
hardened driver into the adapter slot. 

An upward movement of the outer 
sieeve of the chuck releases the cen- 
trifugal driver, permitting with- 
drawal of adapter and tool. When 
the next tool and its adapter have 
been put in place, the downward 
movement of the sleeve serves to re- 
lease the centrifugal driver making 
the tool ready for operation. Tool 
changes can be made in three sec- 
onds at any speed up to 20,000 R.P.M. 
The chuck and its adapters are so 
designed that the tool is centered 
automatically. The centrifugal lock 
and self-centering features permit 
close-tolerance work at extremely 
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with Self-Centering Vise 


and travels on hardened and ground 
adjustable ball-bearing ways. The 
drill has three speeds—1250, 2400, 
and 5200 R.P.M.—obtained by a V- 
belt step pulley drive from the 
spindle-driving motor. Another mo- 





**Ace”” Heavy-duty Tool and 


Cutter Grinder 


Oliver Heavy-Duty Tool 
and Cutter Grinder 


The Oliver Instrument Co., 1410 


tor drives the gear type hydraulic E. Maumee St., Adrian, Mich., has 
pump through a flexible connection. brought out an improved heavy-duty 
The spindle chuck has a center drill type of “Ace” tool and cutter grinder. 
capacity of 1/8 to 1/2 inch............. 56 The new machine is intended for the 








Center-drilling Machine Placed on the Market by 
Detroit Tap & Tool Co. 
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heavier work of “gum- 
ming” and “gashing” cut- 
ters and for use in grind- 
ing cutters tipped with 
tungsten carbide. It re- 
tains all the desirable fea- 
tures of the previous ma- 
chine, but is equipped with 
a much heavier ram, larger 
ram bearing, a heavier 
motor, and a_ heavier 
spindle. 

The same type of fix- 
tures are used as on the 
standard Ace grinder but 
they are made of suffi- 
ciently heavy construction 
to handle the most rugged 
grinding work. The heavy- 
duty machine is equipped 
with a fixed diamond for 
truing the wheel to com- 
pensate for wear; means 
for grinding eccentric re- 
lief on milling cutters and 
reamers; and _ provision 
for obtaining correct 
clearance by direct read- 
ing. No special attach- 
ments are required for 
grinding all regular as 
well as many special mill- 
ing cutters. ..........0..0000057 
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Watson-Stillman Presses 


A new 250-ton double-action, draw- 
ing press with a single-action die 
and cushion cylinder (Fig. 1) is be- 
ing manufactured by the Watson- 
Stillman Co., Roselle, N. J. The die 
ram of this machine is 11 inches in 
diameter and has a 14-inch stroke. 
When used as an ejector, the ram 
operates at a capacity of 3.9 tons on 
a pressure of 100 pounds per square 
inch. 

This press is self-contained and is 
operated by a vane type oil-pump at 
a pressure of 2000 pounds per square 
inch. The platen is 48 inches square, 
and has an operating stroke of 36 
inches. The machine is equipped for 
manual control and for single-cycle 
automatic operation. The driving 
motor operates on 440-volt, three- 
phase, sixty-cycle alternating cur- 
rent. The operating speeds are: 
Advance, 600 inches per minute; 
press, 82 inches per minute; and 
return, 725 inches per minute. 

Another new press developed by 
the company is a 150-ton heating 
press (Fig. 2) with a _ stop-valve 
which locks in and holds the pres- 
sure for long periods, as required for 
many types of plastic hot-pressing 
and laminating operations. Among 
other features that adapt this press 
for many kinds of plastic heating 
operations is a separate radial piston 
constant-displacement pump with in- 
tegral low-pressure gear pump. This 
pump can be placed in any conveni- 





Fig. 1. Watson-Stillman Drawing 
Press with Cushion Cylinder 


ent position near the press. The press 
is fitted with stand-pipe and flexible- 
hose connections for admitting steam 
and water to heat and cool the plates. 
It has a ram stroke of 16 inches; a 
platen 14 by 14 inches; an operating 
pressure of 2400 pounds per square 
inch; occupies a floor space of 5 feet 
10 inches by 4 feet 1 inch; and 
weighs 6000 pounds. ...................04 58 


Press Type Precision Spot 
and Projection Welders 


A new Type AVA (air vertical 
action) spot and projection welder, 
made in four standard sizes covering 
a range of from 30 to 500 KVA and 
pressures up to a maximum of 18,000 
pounds, has been brought out by the 
Precision Welder & Machine Co., 138 
E. McMicken Ave., Cincinnati 10, 
Ohio. This welder is constructed 
along machine tool lines, including 
unit assemblies, simplified installa- 
tion features, and accessibility of the 
interior mechanisms. It has honed 
brass air cylinders with cushion and 
universal connection to the ram. The 
frame is of fabricated steel, the sides 
plain and unobstructed, and the over- 
hanging arm is made an integral 
part of the frame to insure accuracy 
and rigidity. 

The extra long ram has V-ways 
with gibs, and is shrouded at the top 
to exclude dirt. Gibs which are ad- 
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Fig. 2. Watson-Stillman Press 
for Hot-pressing Plastics 





Spot and Projection Welder Built by 
Precision Welder & Machine Co. 


justable for wear are designed to 
provide full-length lubrication. 
Visible adjustable coolant flow, 
air-gage pressure regulator, and a 
selector switch are features of this 
machine. The vertical screw support 
can be used for knee adjustment. 
The solenoid valve is removable from 
the air terminal unit without dis- 
connecting any piping. ..............0.0+ 59 


“Vasco Supreme” 
High-Speed Cutting Steel 


A high-speed steel cutting material 
with an exceptionally high carbon 
content, known as “Vasco Supreme,” 
has been patented and recently placed 
on the market by the Vanadium- 
Alloys Steel Co., Latrobe, Pa. 

Increased hardness and wear re- 
sistance provided by the high carbon 
content and the addition of 5 per cent 
vanadium, which also prevents brit- 
tleness, together with the addition 
of cobalt to give improved “hot- 
hardness” qualities, are said to make 
this new cutting material exception- 
ally useful in machining hard cast 
irons and cast steels. It is partic- 
ularly suitable for machining these 
materials where rapid tool wear has 
previously been experienced due to 
the abrasive condition of the sur- 
faces machined. 
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The new cutting steel has been 
tested with very satisfactory results 
in single-point lathe tools and screw 
machine tools, flat and circular form 
cutters, broaches, drills, and inserted- 
blade milling cutters for machining 
such materials as Bessemer screw 
stock, cold-rolled steel, cast-alloy 
steel, hard cast iron and high-carbon 
CE IL . seclacehancdniladuatanibebnsninisinnicngiial 60 


Six-Spindle Valve-Seat 
Grinding Machines 


The Milwaukee Cock Grinding Ma- 
chine Co., 2357-S N. 29th St., Mil- 
waukee, Wis., has brought out two 
improved six-spindle valve-seat grind- 
ing machines designed for grinding 
and lapping the seats of a large 
range of sizes and a wide variety of 
tapered valve cocks. Valves for all 
pipe sizes from 1/8 inch to 1 1/2 
inches, including those for steam, 
air, gases, liquids, and railroad cut- 
out and single-valve cocks, can be 
handled. The machines grind and 
lap up to 300 valve seats per hour, 
depending upon the size. Only one 
man is required for each machine. 

The machines will grind six dif- 
ferent types of valves simultaneously, 
and each spindle can be loaded 
individually. The Model B machine 
is provided with two-jaw chucks for 
grinding valves with flats on the 
stems, and the Model C is equipped 
with heat-treated alloy-steel collets 
for gripping round valve stems. Col- 
lets are available with grips up to 
BE BME Bb GI, ecisstscccnnsecccncnsnned 61 





Milwaukee Six-spindle Valve-seat Grinding Machine 


DoAll Automatic Flash 
Butt-Welder 


A new portable automatic flash 
butt-welder designed for the produc- 
tion welding of bar and round stock 
up to 5/16 inch in diameter is being 
manufactured by the DoAll Co., 1301 
Washington Ave., S., Minneapolis 4, 
Minn. This welder is adapted for a 
wide variety of uses, including the 
repairing of small tools, the butt- 
welding of tool bit extensions and 
shanks, and the joining of band-saw 
blades ranging from 1/16 inch to 
1 1/4 inches in width. Time-saving 
features include the built-in grinder 
for weld dressing; automatic motor- 
controlled feed of material; and cam- 
operated lever method of clamping. 

Welding is fully automatic, the 
complete cycle being controlled by a 
single push-button switch. In addi- 
tion to welding, annealing, and flash 
dressing, there is an attachment for 
etching identification marks on work- 
men’s tools, templets, attachments, 
jigs and fixtures, etc. This welder is 
designed for operation on 220-volt 
alternating-current, single-phase, 50- 
to 60-cycle lines, but it can be sup- 
plied to meet other voltage require- 





DoAll Automatic Flash Butt-welder 


ments. It is available in either a 
pedestal type or in a portable type 
with metal carrying case. .............. 62 


“Hy-Mac” Two-Stage Boss-Milling Machine 
for Cylinder-Head Castings 


A special-purpose two-stage ma- 
chine for milling the bosses on 
cylinder-head castings has _ been 
brought out by Hydraulic Machin- 
ery, Inc., 12825 Ford Road, Dear- 


} 
i 





corn 





To obtain additional information on equipment 
described on this page, see lower part of page 248. 


born, Mich. This machine is hy- 
draulically operated and electrically 
controlled. The operating cycle con- 
sists of manually loading and un- 
loading parts at one station while the 





“Hy-Mac” Two-stage Boss-milling Machine 
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milling head moves inward and ma- 
chines the part at the working sta- 
tion. The milling head then retracts, 
and the newly loaded part is moved 
into the work station. This cycle of 
operations is repeated at a produc- 
tion rate of ninety pieces per hour. 
The machine is 48 inches wide, 60 
inches high, and 72 inches long.....63 


Dickerman Die Feeds 
for Punch Presses 


Two new punch press feeds de- 
signed to provide more complete cov- 
erage of the wide range of stock 
sizes and feed lengths encountered 
in the metal-stamping industry have 
been added to the line of the H. E. 
Dickerman Mfg. Co., 321 Albany St., 
Springfield, Mass. These new devel- 
opments, known as 6-inch Dickerman 
die feeds, are available in two sizes 
—one for feeding coiled strip in any 
practical combination of thickness 
and width up to 3/16 inch thick and 
4 inches wide and one designed for 
handling coiled strip in any prac- 
tical combination of thickness and 
width up to 3/16 inch thick and 6 
inches wide. 

The maximum feeding length for 
both of these feeds is 6 inches on 
presses having a stroke of 3 inches 
or more, and approximately double 
the press stroke on other presses. 
This increase in range of feed 
lengths is especially desirable for use 
where only short-stroke presses are 
available or where, due to limitations 
imposed by the die, the effective 
feeding portion of the press stroke 
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Dickerman Stock Feed Applied to Punch Press 


is greatly reduced. Feed lengths are 
adjustable from 0 to a maximum of 
6 inches in increments of 0.001 inch. 

These feeds can be installed quickly 
and easily on almost any type of 
punch press, and can be placed on the 
die set or bolster plate in any posi- 
tion for any style of die. A twin 


operating cam is furnished for at- 
tachment to the punch-holder or 
press ram. Since these feeds require 
no connection to the power shaft of 
the press, the feed and required die 
set can be easily set up on any idle 
press. This is particularly advantage- 
ous on rush or short-run work....... 64 


Ermac Metal-Spinning Lathe with Positive-Lock 
Adjustable Tool-Rest 


A metal-spinning lathe has just 
been placed on the market by the 
Ermac Co., 5531 S. Vermont, Los 
Angeles 37, Calif. Several new fea- 
tures designed to insure safer oper- 
ation have been incorporated in the 





Metal-spinning Lathe Placed on the Market by the Ermac Co. 
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design of this machine. Two of these 
features, for which patent applica- 
tions have been made, include a new 
positive-lock adjustable tool-rest and 
a positive-lock rotary cam-operated 
tailstock. A third feature is heavy- 
duty taper roller bearings which run 
in oil. A two-speed 5-H.P. motor 
with a four-speed Lima drive pro- 
vides eight spindle speeds ranging 
from 205 to 1730 R.P.M. Changes 
from low to high speed or vice versa 
can be made without stopping the 
spindle, by means of a push-button 
control. 

Specifications for the new lathe 
are: Swing, 27 inches; length of 
straight bed, 6 feet; distance be- 
tween centers, 32 1/2 inches; outside 
diameter of front spindle bearing, 
3.671 inches, and inside diameter, 2 
inches; outside diameter of rear 
bearing, 3.548 inches, and inside di- 
ameter, 1.437 inches; tailstock taper, 
No. 3 Morse; and diameter of tail- 
stock shaft, 2 inches. The lathe, in- 
cluding motor, has a weight of 2000 
pounds, and requires a floor space of 
24 inches by 96 inches. A complete 
line of spinning tools, chucks, and 
forms of all types can be supplied 
for use with this lathe. ..............00+ 65 





To obtain additional information on equipment 
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Press for Assembling Camshaft Bushings in Motor Block 


Five different sizes of camshaft 
bushings can be assembled in an 
eight-cylinder motor block in one 
operation on a 15-ton press recently 
built by the Oilgear Co., 1812-A W. 
Bruce St., Milwaukee 4, Wis. This 
press is a production-line machine, 
and is designed for loading the work 
at conveyor-line height. It is semi- 
automatic in operation, interlocked, 
and provided with electro-hydraulic 
control. The pressing and return 
speeds are variable, and there is an 
alternative push-button control. 

In operating this machine, it is 
only necessary to slip the camshaft 
bushings on locating pins and guide 
the motor block into the assembly 
position. From then on, the opera- 
tion is automatic. Without any fur- 
ther attention from the operator, a 
small hydraulically actuated plug 
automatically advances and enters 
the end bushing hole to locate the 
block in its correct angular position. 
A hydraulically actuated rack and 
pinion then rotates the bushing bar 
to lower the bushings until they are 
in alignment with the camshaft bear- 
ing holes and to bring a set of large 
guide pins in line with the front and 
rear main bearing holes. Next the 
main ram pulls the bushing bar for- 
ward to position the motor block ac- 
curately on the guide pins, which 
enter the main bearing holes as the 
five camshaft bearings are pressed 
into place. As soon as this operation 


has been completed, the main ram 
pushes the bushing arm backward, 
and the hydraulically actuated rack 
and pinion rotates the bushing bar, 
raising the bushing locating pins to 
their original loading positions and 
thus completing the automatic cycle. 

After the motor block with its 
assembled camshaft bearing bush- 
ings has been guided onto the con- 
veyor, another set of bushings is 
placed on the locating pins and a new 
cylinder block is guided into posi- 
tion. The press then automatically 
repeats the assembling cycle. 

Semi-automatic operation of the 
press is accomplished by pressing a 
single push-button. However, the 
electric-hydraulic control is so inter- 
locked that the bushing bar is not 
rotated into the assembling position 
nor pulled inward to press the bush- 
ings into place until the operator 
has placed the bushings on the lo- 
cating pins and guided the motor 
block to the assembling position. 

An Oilgear two-way  variable- 
delivery pump connected directly to 
a 7 1/2-H.P. electric motor furnishes 
fluid power for operating the locating 
plug ram, the rack-and-pinion cyl- 
inder, and the main bushing bar cyl- 
inder. A three-position electric re- 
mote pump control provides inde- 
pendent pressing and return speed 
adjustment. Electric switches and 
solenoid-operated valves direct the 
sequence of operations. .................. 66 





Horizontal Camshaft-bushing Assembling Press Built by the Oilgear Co. 
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Portable Coolant System Developed 
by Inject-A-Flow Pump Co. 


Portable Coolant System 
for Machine Tools 


A self-contained filtering unit de- 
signed to remove all the fine metal 
particles held in suspension in liquid 
coolants used on machine tools has 
been incorporated in a new portable 
coolant system developed by the 
Inject-A-Flow Pump Co., 67 N. Wil- 
low St., Montclair, N. J. This system 
can be adapted to the requirements 
of any machine tool, including grind- 
ers. It is claimed that the strainer 
unit will exclude extremely fine par- 
ticles, such as frequently cause dam- 
age to tools and coolant pump, and 
that it does not reduce the flow of 
coolant to the cutting tools. 

The strainer unit is mounted in- 
side a 7-gallon rectangular steel tank, 
and the pump unit is attached to the 
lid of the tank, with the pump oper- 
ating inside the strainer unit. The 


- pump unit consists of a precision 


cast non-corrosive centrifugal pump 
connected to the motor through an 
extended shaft. Provision is made 
for recirculating the coolant liquid. 
The system is equipped with 4-foot 
Wheelock flexible metallic hose and 
a bronze flow-control valve, together 
with the necessary wiring and 
IN chaiiicicsicinicesecastachahiciiniesentisanateineal 67 


Flexible Polishing Wheel 


The Manhattan Rubber Division 
of Raybestos-Manhattan, Inc., Pas- 
saic, N. J., has added a series of flex- 
ible, soft polishing wheels to its line 
of metal-finishing equipment. The 
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Sheffield “Measuray”” Employing X-rays and Electronics 
for Checking Thickness of Moving Material 


new wheels are bonded with an espe- 
cially modified compound of Neo- 
prene impregnated with abrasive 
grain to obtain a high degree of flex- 
ibility and cushioning action. 

The patented, closely controlled 
method of manufacturing this Neo- 
prene wheel makes it possible to vary 
the wheel densities over a wide range 
to suit specific applications. The com- 
bination of porosity and soft bond 
is claimed to result in a wheel that 
gives superior finishes. The nature 
of the bond used for such wheels 
limits the speed to 3000 surface feet 
per minute. The wheels are especially 
adapted for use on stainless steel, 
glass, non-ferrous metals, and preci- 
ous metals. The bond material is 
supplied in the finer abrasive grain 
or with pumice, rottenstone, or other 
mild abrasives, and can be used ef- 
fectively in blocks and rubbing pads, 
as well as in the wheel form........... 68 


“Measuray” for Continuous 
or Spot Checking of Thick- 
ness of Moving Materials 


A remarkable new gaging instru- 
ment known as the “Measuray” is 
being offered to industry by the 
Sheffield Corporation, Dayton 1, 
Ohio, which has acquired exclusive 
manufacturing and sales rights for 
this equipment. The “Measuray” 
utilizes an entirely new X-ray and 
electronic application for non-con- 
tact, continuous, or spot checking of 
the thickness of all types of moving 


materials. It can be applied to al- 
most any production process for 
checking such materials as_ brass, 
copper, steel, aluminum, or any other 
metal; paper, plastics, composition 
material, film, rubber, sheet cello- 
phane, or foil of any kind. Metal foil 
can be checked for thickness to an 
accuracy of 1 per cent as easily as 
sheet materials 3/16 inch thick. Con- 
centricity can also be determined in 
checking work such as a wire sur- 
rounded by insulation. 

Tolerance and thickness limita- 
tions are dependent to some extent 
on the density of the material. Accu- 
racy is maintained regardless of 
changes that may occur in the prod- 
uct. The speed of movement of the 
material, whether 5 feet or 5000 feet 
per minute, and the temperature of 
the room or stock do not affect the 
accuracy of the instrument. Stand- 
ard units are equipped with indicat- 
ing mechanisms, and recording and 
machine control devices are avail- 
able. Masters of the same material 
as that to be checked are used for 
set-up and operating purposes. 

No contact with the material to be 
gaged is required, and in some cases, 
the nearest approach of any mechan- 
ical part of the instrument can be 
many inches away, so that destruc- 
tive inspection is eliminated. The 
electronic power supply and amplifi- 
cation units may be set wherever de- 
sired. Four standard “Measuray” 
units are available. Thickness, den- 
sity, and type of material, as well as 
tolerances, determine which of the 
four units is to be applied............... 69 
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Two-jaw Power Chuck with Center Designed to Support 
and Drive Work Requiring Heavy Cuts at High Speed 


Skinner Power Chuck with 
Center for Taking Heavy 
Cuts at High Speeds 


A two-jaw compensating power 
chuck designed to drive work on cen- 
ters where exceptionally heavy cuts 
are to be taken with carbide tools at 
high spindle speeds has been added 
to the line of the Skinner Chuck Co., 
842 Church St., New Britain, Conn. 
Compensating action of the jaws 
sufficient for gripping rough-forged 
or cast surfaces is provided by a 
rocker attached to a plunger. The 
center is of high-speed steel and fits 
into a standard Morse taper hole in 
the center plate. A thin nut, threaded 
on the maximum diameter of the 
tapered section; permits easy removal 
of the center without removing the 
center plate. The two “floating” jaws 
are non-adjustable and the solid jaws 
have a tongue and groove. 

The center plate of this chuck is 
made of hardened alloy steel, and is 
attached to the chuck jaw by six 
heavy screws. The center plate re- 
cess, the outside diameter of the cen- 
ter plate, the center, the center seat, 
and all other critical surfaces are 
held to close tolerances to insure 4 
highly accurate work-supporting 
center. 

This new chuck is now available 
in an 8-inch diameter size for a Type 
A6 spindle, and in a 12-inch size for 
a Type A8 spindle. A 10-inch diam- 
eter size for a Type A6 spindle and 
a 15-inch size for a Type All spin- 


nd 


dle will soon be available.............--. 70 
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Reed Rotating Rolls for Welding Operations 





Fig. 1. 


Reed Turning Rolls for Tank-Welding Operations 


The Reed Engineering Co., 201 E. 
Broadway, Webb City, Mo., has re- 
cently placed on the market a Model 
60 set of work-rotating rolls com- 
prising power and idler units for the 
rotation of cylindrical tanks or other 
products that are to be manually or 
automatically welded. The power 
unit has a 1/2-H.P., three-phase mo- 
tor, and is built with a dial-controlled 
variable-speed drive to provide the 
exact welding speed required for any 
kind or thickness of material. Both 


power and idler units can be quickly 
adjusted for rotating cylindrical 
work of any diameter. 

The weight-carrying capacity of 
the standard set, consisting of one 
power and one idler unit, is 6000 
pounds. When additional capacity is 
required, extra idler units can be ob- 
tained, each of which has an addi- 
tional capacity of 3000 pounds. These 
units are regularly equipped with 
rubber-tired wheels, but solid steel 
or cast-iron wheels are available...71 


Thomson “Ultra Speed” Welder for 
Fabricating Wire Mesh 


An “Ultra Speed” spot-welder de- 
signed primarily for welding wire 
mesh, such as is used for grilles, 
racks, trays, and similar products, is 
& recent development of the Thom- 
son Electric Welder Co., Lynn, Mass. 
This welder is adapted for mass pro- 
duction jobs involving large num- 
bers of similar welds that are closely 
Spaced on a uniform surface. The 
welder shown in the illustration has 
twenty-five electrodes, arranged to 
weld up to twenty-five longitudinal 
Wires, spaced as desired up to a max- 
imum width of 48 inches. The ma 
chine has a normal capacity for weld 
ing wires ranging from 14 gage uj 
to No. 0 gage. 


Longitudinally positioned wires. 


can be fed into and through the ma- 
chine continuously if desired. Spot- 
facing can be varied from a min- 
imum of 1 1/2 inches between welds 
up to any desired width. Wide spa- 
cing, which requires fewer electrodes 


for the maximum work width accom- 
modated by the machine, is accom- 
plished without removing electrodes, 
by means of individual cut-out valves. 


Fig. 2. Samples 





To obtain additional information on equipment 
described on this page, see lower part of page 248. 
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Thomson “Ultra Speed’’ Spot-welder 


For welding work of a diamond-mesh 
or diagonal-weave pattern, a shuttle 
bar operated by a hydraulic cylinder 
is employed to move the entire bank 
of electrodes to the right or left of 
the initial position. 

Two 50-KVA transformers with 
individual heat regulators and Weld- 
O-Trol controls provide welding cur- 
rent, the current being applied in 
rapid succession to pairs of elec- 
trodes as the carriage of the unit 
moves across the machine. Welding 
pressure is applied by a motor-driven 
hydraulic pump. The pressure is 
applied simultaneously to all elec- 
trodes, and is maintained during the 
complete cycle. Both pressure and 
current dwell periods are individ- 
ually adjustable to suit any electrode, 
so that mesh welding operations in- 
volving several different gages of 
wire can be performed efficiently. 

Operation of the machine is started 





of Wire Mesh and Sheet-metal Work Produced 
by the Welder Shown in Fig. | 
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BROWN & SHARPE 
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Designed for operation from front of machine. Controls 
and adjustments on the No. 10 are all within easy, natural 
reach. Vertical adjustment handwheel is centered imu 
ately above on the spindle head. 





With the No. 10 it iseasy to sharpen 
tools rapidly and accurately at savings in time and 
money. You'll get more production out of correctly 
sharpened tools . . . longer tool life . . . and the 
tools will spend more time cutting and less time 
being sharpened. 

The No. 10 Cutter and Tool Grinding Machine is 
designed specifically for the rapid, accurate sharpen- 
ing of plain milling cutters (straight and helical), 
formed cutters, straddle and face mills, angular 
cutters of any angle, side milling cutters, end mills, 
straight or tapered reamers and saws. Other types 
of grinding, such as internal, straight and taper 
cylindrical are readily handled by means of addi- 
tional equipment. Write for descriptive literature. 
Brown & Sharpe Mfg. Co., Providence 1,R.1.,U.S.A. 
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Accurate clearance angles are readily obtained by vertically 


swiveling the universal head. 








SHARPE 





. & wit, 
Many available attachments broaden _ - scope of this general 
cutter grinding machine. The Face Mill Sharpening Attach- 
ment for example (shown above) permits face mills up to 
14” diameter to be sharpened. 


Work mounted between centers to be ground at an angle 
is accurately positioned by setting the swivel table. Conveni- 
ent hand lever can be used to give a 4” table reciprocation 
at any point in the path of travel. 


+ 


Plain cutters may be sharpened by being mounted on a 
sliding shell on the cutter bar of the universal head. 

















by tripping a floor switch. The two 
sections of the carriage driven by a 
worm and reversing motor move 
across the machine, each section of 
the carriage firing half the electrodes 
in rapid succession. A solenoid brake 
automatically stops rotation of the 
driving motor at the limit of travel, 
and the electrode pressure is re- 
leased. The next contact of the floor 
switch serves to repeat this sequence 
of operations for the second series 
of spots with the carriage moving in 
the opposite direction. .................... 72 


Precisiun Vise for 
Toolmakers and Diemakers 


The Matco “All-Angle” vise re- 
cently brought out by the Machinists 
Tool Co., 2834 W. Lake St., Chicago 
12, Ill., is designed to hold work at 
practically any required angle. It is 
especially suited for die, gage, and 
fixture drilling and grinding work. 
The vise can be set in the vertical 
position without interference from 
the base. Double swivel construction 
permits setting the work to any hori- 
zontal position. It is adaptable for 
use on grinders, drill presses, and 
machine tools, as well as for bench 
applications. 

The vise is made in plain, plain 
swivel base, and air production 
models, as well as the model illus- 
trated, which is available with 3 1/2- 
or 4 1/2-inch jaws. Jaws with V- 
grooves are provided, in addition to 


Induction Heater Built by Weltronic Co. 





Matco Precision “‘All-Angle”’ Vise 


the regular hardened and ground re- 
placeable jaws. The vise swivels 360 
degrees on the base, and has a 90- 
degree vertical angle adjustment. It 
is equipped with a floating jaw to 
insure instant and positive gripping 
I ii rccnceti sta ciasinnsinuieininiendanbeiin 73 


Weltronic Induction Heaters 
of Improved Design 


A new line of induction heaters 
has been brought out by the Wel- 
tronic Co., 19500 W. Eight Mile 
Road, Detroit 19, Mich. Features 
incorporated in these electronic high- 
frequency generators include rigid 
steel frame construction; aluminum 
paneling designed to reduce power 
loss; blower for cooling, which forces 
filtered air into the double wall be- 





tween the oscillator and rectifier sec- 
tions and to all heat producing parts 
by means of properly placed per- 
forations; three-phase power supply 
induction generator; nitrogen-tfilled 
tank condenser designed to simplify 
refilling; and interlock for each door 
to insure safety. Any auxiliary 
equipment required to solve in- 
dividual production problems, includ- 
ing work coils, work-tables, and fix- 
tures, can be designed and built by 
the Weltronic Co. 

These induction heaters are par- 
ticularly adapted for hardening and 
heat-treating parts such as gears, 
tools, dies, gages, cams, bearings, 
shafts, and rods. They are also suit- 
able for silver or copper brazing, 
soldering, forging, piercing, and 
melting operations. ..............c0:ceee 74 


Bellevue Heat-Treating 
Furnace for Aluminum 


Alloys 


A batch type furnace designed for 
heat-treating aluminum alloys, which 
has an atmospheric type burner 
mounted on the lower end of the duct 
for recirculating the air back into 
the furnace, has been added to the 
line of the Bellevue Industrial Fur- 
nace Co., 2917 Bellevue, Detroit, 
Mich. A high-temperature fan is 
used as standard equipment for cir- 
culating the heated air. It is claimed 
that this method of heating main- 





Bellevue Heat-treating Furnace for Aluminum Alloys 
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To obtain additional information on equipment 
described on this page, see lower part of page 248. 
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A—114" x 8’ Cincinnati Plate Shear. C—Cincinnati Shears handle mill plate or gussets with equal ease. 
B—A 16’ Cincinnati Plate Shear. D—Shearing the toughest of them all—armor plate. 


Today, Heavy Plate is very much in the industrial picture, and with 
this increased use comes the problem of quickly and accurately 
cutting to size—a real tailoring job. 


Powerful and dependable Cincinnati Shears cut costs with clean, 
straight shearing of these heavy plates. 


Shearing brings a double savings: it is rapid, accurate and greatly 
simplifies fabrication. 


Consult our Shear Engineering Department. Write for Shear 
Catalog S-3. 


IHE CINCINNATI SHAPER CO. 


CINCINNATI 25,0HIO U.S.A. 
SHAPERS - SHEARS - BRAKES 














tains an exceptionally uniform tem- 
perature. The mounting of the burn- 
er on the duct also serves to elimi- 
nate the need for an extra heating 
I a te SE 75 


Strauss Hot Powdered-Metal 
Press 


The National Diamond Hone & 
Wheel Co., 108 Fulton St., New York 
7, N. Y., has announced the develop- 
ment of a machine for hot-pressing 
all types of non-ferrous metal and 
metal-alloy powders, which incorpor- 
ates designs originated by Harry L. 
Strauss, Jr. This press employs a 
resistance-heated carbon die which 
applies heat and pressure to the pow- 
dered metal simultaneously. It is 
especially designed to enable manu- 
facturers to develop and produce in 
their own laboratories powdered- 
metal alloys to suit the requirements 
of their particular products. 

With this press, such metals as 
copper, tin, nickel, and zinc in pow- 
dered form can be alloyed and hot- 
pressed under adjustable heat and 
pressure conditions to produce alloy 
_ metals having a wide range of appli- 
cations. For example, an alloy of 
copper, tin, nickel, and titanium 
hydride, developed by the manufac- 
turer of the press, is said to give 
exceptional results as a bonding 
agent in the production of special 
metal-cutting tools. The press is 
especially adapted for use in the pro- 
duction of corrosion-resistant metal 
of high density, such as is often re- 
quired in laboratory experimental 
work and production operations. 


The laboratory model press, shown 
in Fig. 1, is mounted on a small 
stand to facilitate moving it to any 
convenient position in the laboratory 
or tool-room. It weighs 150 pounds, 
and measures 24 by 24 by 36 inches. 
Resistance heating of the carbon die 
is accomplished by simply connecting 
the heating unit to a 115-volt alter- 
nating-current circuit. 

In addition to furnishing the 
laboratory model press described, the 
manufacturer is prepared to build 
larger machines of the same type and 
to cooperate with the engineering de- 
partments of other companies who 
may desire to design hot powdered- 
metal presses to suit their particular 
requirements or who desire consult- 
ing service in the development of 
special powdered-metal alloys......... 76 


Valve for Controlling 
Speed and Stroke of 
Air-Cylinder Pistons 


A “Nopak” Reciprotrol valve re- 
cently introduced on the market by 
the Galland-Henning Mfg. Co., 2775 
S. 31st St., Milwaukee 7, Wis., is 
said to provide a combination of con- 
trol features not previously available 
in a single four-way valve. This valve 
can be used to operate any size or 
make of air or oil hydraulic cylinder 
at line pressures from 50 to 300 
pounds, providing means for pos- 
itively regulating the air stroke 
speed in both directions independ- 
ently. For example, a double-acting 
cylinder can be operated at maxi- 
mum speed in one direction and at 
one-fourth maximum speed on the 








*‘Nopak”’ Reciprotrol Valve for Con- 
trolling Speed and Stroke of Air-cyl- 
inder Piston 


return stroke. In addition, it per- 
mits a choice of cycle speeds from 
0 to 500 complete cycles per minute, 
depending upon the bore and stroke 
dimensions of the cylinder. 

The Reciprotrol valve is adaptable 
to full-automatic, semi-automatic, or 
manual operation. It is self-tripping, 
and will operate at speeds up to 500 
reciprocations per minute on small- 
diameter short-stroke air cylinders. 
Piston travel stops are made at pre- 
cisely the same point on each stroke 
through the instantaneous reversing 
action of the ring valve. 

The 3/8-inch pipe size is suitable 
for most oscillating applications. In 
addition to operating any size or 
make of double-acting cylinder, it 
can be used to operate two single- 
acting spring-return cylinders. It 





Fig. |. 


Strauss Hot Powdered-metal Press Manufac- 


tured by the National Diamond Hone & Wheel Co. 





234—-MACHINERY, November, 1946 


Fig. 2. Carbon Die Used in Strauss Press to Produce Cyl- 
indrical Piece (Center) from Powdered Metal (Right) 





To obtain additional information on equipment 
described on this page, see lower part of page 248. 
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can also be set up in batteries to op- 
erate a large number of cylinders 
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Ames Super-Sensitive 
Dial Indicators 


A new series of extremely sensitive 
and accurate master checking dial 
indicators, called the “Super,” is 
being manufactured by the B. C. 
Ames Co., Waltham 54, Mass. The 
over-all bezel diameters of the new 
models are the same as those of the 
Ames 200 and 300 series, namely, 
2 1/4 and 2 3/4 inches, respectively. 
The graduations are 0.0001 inch, and 
the range is 0.008 inch. The indi- 
eators are available with dials of 
either the balanced (4-0-4) or the 
continuous (1-0-8) type. Every bear- 
ing is jeweled. 

Very low values of both internal 
friction (less than 10 grams) and 
contact pressure (50 grams) enable 
the indicator to follow variations in 
dimensions as small as 0.00001 inch. 
The readable accuracy is one-fourth 
of a division, or 0.000025 inch. 

The new indicators are adapted 
for use as a master check, both in 
the tool-room and on the production 
line. Equipped with diamond con- 
tact, they can also be used as surface 
analyzers to check trueness and fin- 
ish of ground surfaces, chatter of 
tools or work, etc. All outside diam- 
eters of these indicators are in ac- 
cordance with American Gage De- 
sign Committee standards. A variety 
of backs, to suit the desired mount- 
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Dial Indicator Manufactured 


by B. C. Ames Co. 


“Super” 





Variable-speed Fluid Motor Brought 
out by the Denison Engineering Co. 


Denison Variable-Speed 
Fluid Motor 


Variable speed combined with in- 
stant speed-up control to meet any 
rapid traverse requirements are fea- 
tures of a rotary axial piston fluid 
motor of radically new design brought 
out by the Denison Engineering Co., 
1152 Dublin Road, Columbus 16, 
Ohio. This fluid motor is available 
in 3- and 5-H.P. capacity sizes; with 
or without a speed control valve; 
with or without a choice cf geared- 
head units having various gear ra- 
tios; and with brackets of various 
designs for mounting the motor in 
any position desired. 

The “floating drive” feature of the 
motor serves to maintain constant 
pressure contact between the driving 
and driven elements without the use 
of mechanical linkages or connecting- 
rods. This is said to eliminate the 
destructive effects of backlash or 
inertia resulting from sudden start- 
ing, stopping, and reversing, as re- 
quired in the operation of indexing 
tables and similar equipment. The 
motor is self-starting; operates with 
equal efficiency in either direction; 
can be instantly reversed; and is 
self-lubricating. 

When equipped with speed control 
valve, the motor can be preset to op- 
erate at any speed within its capa- 
city. Infinite speed variations are 
obtained by the adjustment of a 
knurled knob on the side of the 
valve. When used without a speed 
control valve, and driven by oil from 
an independent pumping unit, the 
speed can be accurately regulated by 
adjusting the volume of oil delivered 
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Texaco Soluble Cutting Oil 
and Gear Lubricant 
A cutting oil known as the Texaco 


“soluble oil heavy duty” has recently 
been developed by the Texas Co., 135 


E. 42nd St., New York 17, N. Y. This 
oil is said to have the excellent cool- 
ing properties of soluble oils, com- 
bined with the high-speed cutting 
characteristics of sulphurized min- 
eral oils, and thus permits much 
higher cutting speeds. 

The Texas Co. has also brought 
out a new gear lubricant which can 
be easily brushed or sprayed on open 
gears. This lubricant, called “No. 2-X 
Fluid,” contains a base material that 
has high adhesiveness, cut back with 
a non-inflammable solvent. This com- 
bination is said to result in a lubri- 
cant that is both efficient and easy to 
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Dillon Mechanical 
Pressure Gage 


A mechanical pressure gage of 
compact size has been brought out 
by W. C. Dillon & Co., Inc., 5410 W. 
Harrison St., Chicago 44, Ill. for 
accurate testing work. This gage is 
made in a 0-100 pound model meas- 
uring 3 5/8 inches long by 2 7/32 
inches high by 1 3/4 inches wide, 
which weighs only 1 1/4 pounds; 
and in 0-250, 0-500 and 0-1000 pound 
models all measuring 4 5/16 inches 
long by 2 7/16 inches high by 2 5/16 
inches wide. The latter gages weigh 
2 pounds each. The 0-2500 and 0-5000 
pound models are 4 5/8 inches long 
by 2 3/8 inches high by 2 3/4 inches 
wide, and weigh 2 1/2 pounds. All 
models are furnished with a strong 
wooden carrying case. 

The wide range of applications for 
which these gages are adaptable in- 





Mechanical Pressure Gage Brought 
out by W. C. Dillon & Co. 








236—MACHINERY, November, 1946 


To obtain additional information on equipment 
described on this page, see lower part of page 248. 








LI 


mS 











LEADERSHIP BASED ON ACCOMPLISHED FACTS 





The piece shown above is a good illustration of the versatility 
of the New Britain Model 86 Eight Spindle Automatic Chuck- FRONT VIEW— Entirely open end construction provides accessi- 
ing Machine. By using double index on the Model 86, four bility for simplified chucking, cutting tool and attachment setup. 
spindles are used for one end of the crank shaft and the other 
four spindles used for the other end. Thus each time the 
machine indexes, it delivers a finished part. 

Very important, too, is the maintenance of close diameter 
limits of both ends and holding the limits between the shoulders: 
of the eccentric. This calls for a remarkable degree of preci- 
sion in locating the shaft during the second operation. ..a 
severe test of the accuracy of the spindles and the carrier 
locating and locking mechanism. 

Production figures prove the ability of the machine to meet 
these testing requirements: The fifteen necessary operations 
are performed in 19 seconds. The gross production is 190 pieces 
per hour, with accuracy maintained well within the specified 


tolerances. Your work may or may not be similar to this particu- 
lar job. One thing is sure ...if it involves high production, and 
you want low cost per piece, the New Britain representative in 
your locality is the man to see. 





REAR VIEW—Wide open end construction provides extra 
largechip...space accessibility from three sides and from above 
that permits excellent visibility and easy tool adjustment. 
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NEW BRITAIN, CONNECTICUT 
NEW BRITAIN-GRIDLEY MACHINE DIVISION 


Model 86 
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cludes checking the pressure between 
spot-welding machine _ electrodes; 
pressure between platens in all types 
of presses; pressure between mov- 
ing rollers; and tension in a moving 
thread, twine, wire, etc. The com- 
pact design of these gages was de- 
veloped to permit them to be used in 
inaccessible places where pressures 
of static or moving parts must be 
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Drill Head that Permits 
Infinite Range of Hole 
Patterns 


A new multiple, adjustable drill 
head, manufactured by the Wisconsin 
Drill Head Co., Ltd., and distributed 
by Strutz & Mead, Inc., Milwaukee, 
Wis., is entirely gear-driven, and has 
two to six spindles, each of which 
revolves completely around two dif- 
ferent centers of 15/16-inch radius. 
Thus, each drill point can be located 
and locked at any point in the area 
of a 3 3/4-inch circle. As each circle 
overlaps at least one other circle, the 
variety of hole patterns that can be 
produced is limited only by the num- 
ber of spindles employed and the 
combined area of the various spindle 
circles. Another feature of this head, 
which is known as the “Quick 
Change” drill head, is the fact that 
a set of templets is furnished for 
every hole pattern or bolt circle that 
the user may wish to drill. 

While this new head is made in 
standard models with from two to 
six spindles, all of the spindles in a 
particular head do not have to be 
used in each set-up. For example, a 
four-spindle head could be used for 
a three- or a two-hole pattern. Min- 
imum centers are 1 1/8 inches, and 
maximum bolt circles are 8 3/4 
inches in diameter. 





Multiple Adjustable Drill Head Made 
by Wisconsin Drill Head Co. 


The new drill head can be mounted 
on most standard drill presses with- 
out special tools. Adapters are fur- 
nished for standard makes of drill 
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Jig for Drilling Cross-Pin 
Holes, and Adjustable 
Knurling Tool 


The Becker Tool Co., 45 Twenty- 
second St., Irvington 11, N. J., is 
placing on the market an improved 
jig for drilling cross-pin holes in 
shafts and studs, and a new straddle 
knurling tool of unique design. 

The jig, shown in Fig. 1, is an im- 
proved model of a design brought out 
by the Fifty Plus Machine Shop and 
described in February MACHINERY. 
It is now equipped with a quick- 
action work-holding clamp and an 
adjustable work-locating stop. The 
jig consists of an inverted V-block 


supported by four studs or columns, 
a crosswise clamping bar with lever- 
operated quick-acting clamping cam, 
two clamping studs, and a knurled- 
head slip drill bushing which is ac- 
curately positioned in the V-block 
above the center of the V-groove. 

The work-locating stop consists of 
a block with adjustable stop-pin 
which can be clamped in any desired 
position on its two supporting par- 
allel rods which project from the end 
of the V-block. With this jig, uni- 
formly positioned crosswise holes 
can be drilled in pins, shafts, studs, 
etc., from 1/8 to 1 inch in diameter 
by setting the stop to locate the work 
in the correct position under the 
hardened drill bushing. After the 
clamping studs have been properly 
adjusted for the size of work to be 
drilled, simply pressing down on the 
clamping lever serves to hold the 
work securely in place. 

The knurling tool, shown in Fig. 2, 
can be adjusted for knurling round 
pieces of any size from 1/4 inch to 
2 1/4 inches in diameter. This tool 
consists essentially of a forged 
older, two casehardened steel jaws 
carrying high-speed steel knurling 
rollers, a pivoting stud for clamping 
the jaws to the holder, and a right- 
and left-hand threaded screw for ad- 
justing the jaws to suit the diameter 
of the work. When in use, the tool 
shank is clamped in the lathe tool- 
post. It is set for the knurling oper- 
ation by simply loosening the jaw- 
clamping stud and adjusting the 
right- and left-hand threaded screw. 

In performing the knurling opera- 
tion, the lathe cross-slide is fed for- 
ward until the work is centered be- 
{ween the knurling rollers. The car- 
riage can then be fed longitudinally 
to knurl the work to any length de- 
sired. A full perfect knurl or ser- 
ration can be obtained in one pass- 
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Fig. 1. 


Cross-pin Holes 


Becker Improved Jig for Drilling 
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Fig. 2. Knurling Tool Brought out by the 


Becker Tool Co. 





To obtain additional information on equipment 
described on this page, see lower part of page 248. 
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. . « CARBOLOY SERVICE IN THESE 70 CITIES 


(Write for list of Authorized Distributors) 





AKRON, OHIO 
ALBANY, N. Y. 
ALLENTOWN, PA. 
BALTIMORE, MD. 
BINGHAMTON, N. Y. 
BIRMINGHAM, ALA. 
BOSTON, MASS. 
BRIDGEPORT, CONN. 
BROOKLYN, N. Y. 
BUFFALO, N. Y. 
CANTON, OHIO 
CHARLESTON, S. C. 
CHARLOTTE, N. C. 
CHICAGO, ILLINOIS 
CINCINNATI, OHIO 
CLEVELAND, OHIO 
COLUMBUS, OHIO 
DALLAS, TEXAS 
DAYTON, OHIO 
DENVER, COLO. 


CARBOLOY COMPANY, INC., 





DETROIT, MICH. 

EL PASO, TEXAS 
ERIE, PENNSYLVANIA 
HARRISBURG, PA. 
HARTFORD, CONN. 
HONOLULU, HAWAII 
JACKSONVILLE, FLA. 
KANSAS CITY, MO. 
KEARNY, NEW JERSEY 
KNOXVILLE, TENN. 
LANCASTER, PA. 

LOS ANGELES, CAL. 
MEMPHIS, TENN. 
MIAMI, FLORIDA 
MINNEAPOLIS, MINN. 
MUSKEGON, MICH. 
NEW ORLEANS, LA. 
NORFOLK, VA. 
OAKLAND, CAL. 





OKLAHOMA CITY, OKLA. 
OMAHA, NEBRASKA 
ORLANDO, FLORIDA 
PHILADELPHIA, PA. 
PITTSBURGH, PA. 
PORTLAND, OREGON 
PROVIDENCE, R. I. 
RALEIGH, N. C. 
RICHMOND, VA. 
ROCHESTER, N. Y. 
SALT LAKE CITY, UTAH 
SAN FRANCISCO, CAL. 
SAVANNAH, GEORGIA 
SEATTLE, WASH. 
SHREVEPORT, LA. 
SOUTH BEND, IND. 
SPOKANE, WASH. 

ST. LOUIS, MO. 
SYRACUSE, N. Y. 


11147 E.-8 MILE ROAD, DETROIT 32, MICHIGAN 
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TAMPA, FLORIDA 
TOLEDO, OHIO 
TULSA, OKLA. 
VICKSBURG, MISS. 
WASHINGTON, D. C. 
WATERBURY, CONN. 
WATERVILLE, MAINE 
WICHITA, KANSAS 
WILLIAMSPORT, PA. 
WINSTON-SALEM, N. C. 
WORCESTER, MASS. 
YORK, PENNSYLVANIA 
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“Holub” Precision Live Center Designed to Support 
Heavy Loads at High Speeds 


Holub Live Centers 


A new line of precision “Hi” live 
centers designed to handle heavy 
loads at high speeds has been brought 


“WE LIVE CENTER 


a ooettectthteceeecnnennenttonnenne: 
. nn os Sap . 


Fig. 1. 


Rotor Air Drills 


The Rotor Tool Co., Cleveland, 
Ohio, has announced two completely 
new air drills of intermediate sizes 


out by Holub Industries, Inc., Syca- which are adapted for use in assem- 


more, Ill. These live centers are 
equipped with two matched and pre- 
loaded precision Timken roller bear- 
ings. The matched roller bearings 
are preloaded by means of a threaded 
adjusting ring. This center design 
has been developed to assure extreme 
accuracy, eccentricity or run-out of 
the point being held to 0.0002 inch, 
when running free or under load. 
The live centers, in addition to 
being capable of operating at high 
speeds, have load-carrying capacities 
up to 1000 pounds in the Nos. 2 and 
3 Morse taper sizes, and up to 2400 
pounds in the Nos. 4 and 5 Morse 


taper sizes. High resistance to shock , 
loads is obtained by large contact 


surfaces of the tapered rollers on the 
bearing races. Another improvement 
is a heavy-duty grease seal, which 
resists wear from metal chips and 
prevents all foreign matter from en- 
tering the bearing. ...........cccccccseceee 84 


Boyar-Schultz Adjustable 
Drill- and Reamer-Holder 


An adjustable drill- and reamer- 
holder developed to insure the close 
dimensions required for interchange- 
ability has been brought out by the 
Boyar-Schultz Corporation, Walnut 
St. at Hoyne, Chicago 12, Ill. It is 
made from drop-forged alloy steel, 
and is designed to withstand impact 
and strain. The hardened and ground 
mating surfaces, bore and shank, 
serve to promote quick, easy adjust- 
ments and reduce set-up time. 

This holder is designed for extra 
strength, and has a heavy set-screw 
boss. It is available in three sizes— 
No. 00, No. 0, and No. 2. Either a 
long or a short shank is available in 
the 00 and 2 sizes. One bushing 
blank is furnished with each tool...85 





Fig. 2. Rotor Air Drill Furnished 


with Side Handle 


bly departments and all metal-work- 
ing plants. The E-22 drill, shown in 
Fig. 1, is provided with a spade 
handle and auxiliary side handle. It 
will drill holes up to 9/16 inch in 
diameter, and will set 3/8- and 1/2- 
inch nuts and 3/8-inch lag screws or 





Air Drill Equipped with Spade Handle, 
Made by the Rotor Tool Co. 


1/2-inch machine screws. Speeds of 
625, 750, 1000, and 1200 R.P.M. are 
available. This drill weighs 9 pounds. 

The E-42 drill, shown in Fig. 2, is 
furnished in side-handle style, hav- 
ing a live and a dead handle with 
feed-screw, breast plate, or suspen- 
sion ring. It is available with a No.2 
Morse taper feed-screw and in both 
non-reversible and reversible types. 
It weighs 13 1/2 pounds, and will 
drill 9/16- and 7/8-inch holes, ream 
and tap 3/8- and 5/8-inch holes, and 
set 3/8- and 1/2-inch hexagonal-head 
nuts. 

Both of these drills use the same 
external blade type motor developed 
by the Rotor Tool Co. Both tools 
are controlled by governors which 
limit the free running speed of drill 
points, for example, but provide full 
power at approximately 90 per cent 
of the free speed with cutting speeds 
of 70 to 100 feet per minute. Right- 
angle attachments are available for 


.the E-22 drill for use in drilling, 


screwdriving, or nut-setting........... 86 


Carbide-Tipped Boring Bits 


Carbide-tipped boring bits desig- 
nated by the trade name “Star” are 
now being manufactured and sold by 
the Samuel S. Gelber Co., Depart- 
ment J, 542 W. Washington Blvd., 





Boyar-Schultz Drill- and Reamer-holder 
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“Star Carbide-tipped Boring Bits 





To obtain additional information on equipment 
described on this page, see lower part of page 248. 
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= proves a point 


In a few seconds you can demonstrate the difference between a 
sanded and a Superfinished surface. Here, on a small crankshaft for an 
outboard motor, a Superfinishing stone curved to the exact radius of the 
\ part is held by hand and oscillated as the shaft is rotated. In a matter of 
: seconds, as shown below, enough “smear metal” (softened by grinding 
\ heat) is removed to reveal the grinder ridges and flats, feed spirals, 

chatter marks and other defects injurious to bearings. Because the Super- 
finishing stone is rigid, it corrects geometrical shape, whereas emery 
cloth, being pliable, merely polishes the surface. 
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GISHOLT CRANKSHAFT SUPER- 

FINISHER. All bearing surfaces 

on 6 or 8 cylinder crankshafts are 
superfinished simultaneously. 








In a minute or less—ona Gisholt Superfinishing Machine—these sur- 
face defects will disappear, and a truly hard surface will be exposed. And 
the result is not only greater surface smoothness but a nearly perfect 
geometrical form. 





Superfinishing actually increases load carrying capacity by decreasing 
the depth of the oil film. Less heat is generated, the bearing is more 
efficient, longer lived. 


A very quick and inexpensive process, Superfinishing pays for itself 
many times over in better service and the elimination of bearing failures. 
A variety of Gisholt Superfinishing Machines is available for different 
types of work. Ask Gisholt engineers for complete information about 
them. 
—~N 


GISHOLT MACHINE COMPANY 


1209 East Washington Avenue . Madison 3, Wis. 








Look Ahead + Keep Ahead « with Gisholt 
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Chicago 6, Ill. These bits are made 
in both round- and square-shank 
styles and in two grades—one for 
cutting steel and one for general- 
purpose work. They are recom- 
mended for production work where 
a fine finish is required. 

The shanks of these bits are made 
of heat-treated alloy steel, and have 
extra thickness under the carbide 
tip to provide ample support for 
SI MIEN snisieiscsccinsniiinnnnsanmisaeasouunea 87 


Selective Number 
Stamping Head 


Wm. A. Force & Co., 216 Nichols 
Ave., Brooklyn 8, N. Y., has brought 
out a new design of selective type 
indenting numbering head for use 
on metal parts or products. This 
head, known as Model 27, is similar 
in design to the standard automatic 
numbering head made by this com- 
pany, with the exception of the 
action. In place of the automatic 
consecutive action, each wheel is 
provided with an individual control 
lever which can be operated to index 
any desired number into the stamp- 
ing position. One number is ad- 
vanced on each wheel for each de- 
pression of its respective lever, thus 
permitting the operator to set the 
head for any combination of num- 
bers within the range of the stamp. 

The wheels carrying the stamps 
are indexed for the direct reading 
of the number in the printing posi- 
tion, so that the operator can tell at 
a glance if the stamp is correctly set 
for the number desired. Although 
developed primarily for use on lock 





Number Stamping Head Made by 
Wm. A. Force & Co. 


cores and keys, the stamp is adapt- 
able for any small metal parts that 
require frequent changes. It is also 
available in a _ six-wheel capacity 
model with figures ranging from 
1/16 to 3/32 inch in size. ...........0.. 88 


Landis Double-Diameter 
Chasers 


The Landis Machine Co., Waynes- 
boro, Pa., recently developed a 
double-diameter, tangential type, 
ground-thread chaser which has all 
surfaces, including the thread form, 





Double-diameter Ground-thread Chaser 
Developed by Landis Machine Co. 


ground after hardening. These chas- 
ers are guaranteed to hold threads 
within Class 3 fit requirements on 
two diameters. It is, of course, 
essential that the threads produced 
on the two diameters be of the same 
form and pitch. 

There are limitations in the dif- 
ference between the two diameters 
for which the chasers can be fur- 
nished, and each set of chasers must 
be designed for the threading job 
for which it will be used. Both 
threads on the work should be of a 
fairly short length to permit satis- 
factory use of the double-diameter 
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Bayflex Abrasive-Disk 
Wheels 
The Bay State Abrasive Products 


Co., Westboro, Mass., has brought 
cut a new line of raised-hub type 


. abrasive-disk wheels, especially de- 


signed for long wear. The new 
wheels have a wide range of applica- 
tions, especially in the field of welded 
or brazed metals. They are adapted 
for grinding aluminum castings, and 


Abrasive-disk Wheels Made by the Bay 
State Abrasive Products Co. 


are now being used to advantage for 
a variety of operations in foundries, 
sheet-metal shops, automobile and 
iruck body repair shops, and welding 
shops. 

Among the advantages claimed for 
these wheels is the quality that per- 
mits their edges to be used for grind- 
ing and even cutting-off operations. 
The disks can be used efficiently 
right down to the holding nut. The 
wheels will fit any standard machine 
employing coated disks, and are 
available in the same grit sizes as 
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Eye and Face Protecting 
Shield 


The American Optical Co., South- 
bridge, Mass., has announced a new 
face shield designed to give extra 
protection to the worker on such jobs 
as babbitting, handling chemicals, 
and certain operations performed in 
the manufacture of high octane gas. 


Face Shield Made by the 
American Optical Co, 
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| 
|. standard platen type Simplimatic, 
pecially tooled for machining rear 
axle drive gear hubs, in combination 
th standard tool slides, is equipped 
with motor-driven quill for rotating 
the boring bar. Part is completely 
chined with 7 rough and finish cuts 
in 2% minutes, floor to floor. 


THE GISHOLT 


IMPLIMIATIG SIMPLE on EAST 


¢Here’s another example of the adaptability and feed, order of engagement, dwell and retract. 


of the Gisholt Simplimatic—a standard machine : be 
Rugged, fast, and accurate, the Simplimatic 
which gives you all the advantages of an auto- - ; 
ihe ; ers pays dividends in any shop, small or large, 
matic lathe individualiaed for the specific job. ; , , jae 
seeking maximum production at minimum cost. 


This is made possible by the large horizontal Ask for complete information. 





platen table which permits a greater number of 


independent tool slides, each favorably cammed GISHOLT MACHINE COMPANY 


; : aie 1209 East Washington Avenue + Madison 3, Wisconsin 
for its own particular cut, and providing an 


ideal condition for each tool as to cutting speed Look Ahead... Keep Ahead.. - 


with Gisholt 7 
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This shield also guards the worker 
against flying particles, acids, oil, 
alkalies, or hot water. 

The extra large window—18 3/4 
by 10 inches—is made from cellulose 
acetate 0.040 inch thick. It extends 
completely around the face, even cov- 
ering the ears. The fiber head guard 
protects the upper forehead and cov- 
ers the entire top of the head. A 
metal knob permits quick adjust- 
ment, and positive friction joints 
serve to hold the window securely in 
the “on” or “off” guard position.....91 


Ampco Copper-Tungsten 
Alloy Welding Rods 


A new line of copper-tungsten al- 
loys in the form of rods, bars, and 
inserts is being placed on the market 
by Ampco Metal, Inc., Department 
M-11, Milwaukee 4, Wis. These rods 
have been brought out to enlarge the 
manufacturer’s line of Ampcoloy re- 
sistance-welding electrodes and to 
provide a suitable alloy for special 
conditions where the electrodes are 
subjected to high heat and pressures 
over a fairly long period or where 
water cooling is not always available 
or adequate. 

The main applications of these 
alloys are for projection and flash 
welding, die facing, inserts, and elec- 
trical upsetting and forging dies. 
Two silver-tungsten alloys are also 
being produced by this company in 
the form of rods, bars, and inserts, 
which are suitable for applications 
such as circuit-breaker contacts and 
EPIL, | sxstusecnibliesabiiciacsinsinsianenniibile 92 


Segment Type Work-Rest 
Blades for Centerless 
Grinders 
A carbide-tipped work-rest blade 
of an entirely new design has been 


developed for centerless grinders by 
Scully-Jones & Co., 1901 S. Rockwell 


St., Chicago, Ill. The blade is of the 
segmented type, as shown in the 
illustration. Thus when one or more 
of the segments become damaged, 
it is unnecessary to scrap the entire 
blade, as is the case with blades 
tipped with a simple solid strip of 
carbide. In the event of damage to 
the new blade, it is simply returned 
to the factory for replacement of the 
damaged segment. This new design 
is also said to make possible the use 
of a harder, longer wearing grade 
of carbide, which gives appreciably 
longer runs between grindings. 

The segment slots in the blades 
are self-clearing, being so designed 
that metal chips and grit are quickly 
carried away by the circulating 
coolant, thus preventing chips from 





Scully-Jones Segment Type Work-rest 
Blades for Centerless Grinding 


damaging the work being ground. It 
is claimed that the slots in these 
rests will not mar or score the soft- 
nr eae TET 93 


“Sealtite” Electrical Conduit 


The Metal Hose Branch of the 
American Brass Co., Waterbury 88, 
Conn., has developed a new “Seal- 
tite” flexible electrical conduit for 


covering electrical wiring on any 
type of machine that may come in 
This 


contact with oil or moisture. 





Pig. 1. 


Rough-boring Bar with Cutter Blades Made by the 


Madison Mfg. Co. 
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‘*Sealtite’’? Flexible Conduit for 
Protecting Electrical Wiring 


new flexible conduit has been espe- 
cially developed to solve the problem 
of excluding moisture and oil from 
electrical wiring on machine tool 
equipment, and to meet the latest re- 
quirements of the National Machine 
Tool Builders’ Association. 

The “Sealtite” conduit is made of 
galvanized-steel flexible tubing with 
a substantial thickness of oil-proof 
synthetic material. The standard 
pipe-thread fittings of the conduit 
are available in two styles—one style 
being permanently attached at the 
factory, while the other is assembled 
on the job. In addition to being 
liquid-tight and capable of being 
bent to very small radii, the conduit 
is constructed to resist abrasion and 
to stand up well against the ordinary 
abuses encountered in shop opera- 
tions. It is made in all standard sizes 
up to and including an inside diam- 
eter of 2 inches. 


Madison Rough-Boring Tool 


A rough-boring tool designed for 
use on both production and jobbing- 
shop work has recently been added 
to the line of tools made by the 
Madison Mfg. Co., Spring and Bauer 
Sts., Muskegon, Mich. This tool is 
of the block type, similar to the 
Madison reaming tool. It differs 
from conventional types in that the 
cutting blades are not inserted in a 
block, but themselves serve to form 
the cutting block. Among the chief 
advantages claimed for this new tool 
are quick change of cutters; microm- 





Fig. 2. Cutter Blades for Bar 


Shown in Fig. | 





To obtain additional information on equipment 
described on this page, see lower part of page 248. 
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VARIABLE SPEED TRANSMISSION for providing in- 
finite, accurate speed flexibility over wide range— 
2:1 to 16:1. Sizes fractional to 87 h.p. 


- VARI-SPEED MOTOR PULLEY converts any standard 





constant speed motor to a variable speed drive 
Within 4:1 ratio. Sizes to 15 hip. 


MOTODRIVE combines motor, speed varying mech- 
q ism ond reduction gears in single, compact unit. 
epeed voriation 2:) to 6:1 inclusive. Sizes to 15 hip. 





Rasy eel To assist you in determining 
eeoutact the REEVES unit best suited 
- to your own particular needs, 
you'll want the complete in- 
formation contained in the 


96-page catalog M-450. 


y iN 
ih’ 
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Before selecting the type of variable speed equipment you'll 


want for the machines you build or operate, first consider 


these three points: 


Oo Is the equipment easy and inexpensive to maintain and 


service... without special tools or specialized training? 


2) Is the equipment dependable . . . time-tested by a wide 


variety of applications on production machines? 


=) Does the manufacturer of the equipment provide ade- 


quate engineering and service facilities? 


Here is how REEVEs answers these three questions: 


FIRST: Reeves Variable Speed Drives are simple in design 
and rugged in construction, employing a time-tested prin- 
ciple of V-belt driving between semi-steel discs which are 
adjustable to form an infinite number of diameters. REEVES 
Speed Control units have few moving and wearing parts... 
employ force-feed lubrication . . . need little maintenance 


and require no special tools or specialized training to service. 


SECOND: The dependability of REEvEs Variable Speed 
Drives has been proved by successful application on more 
than 260,000 REEVES-equipped machines now in operation 
in some 25,000 widely diversified industrial plants. 


THIRD: REEVEs maintains a nation-wide organization of 
speed control experts whose services are always available to 
assist you in the correct application and trouble-free opera- 


tion of REEVES Variable Speed Drives. 


REEVES PULLEY COMPANY « COLUMBUS, INDIANA 


REEVES Speed Control 
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Ex-Cell-O’s Complete Parts Production Int 
Facilities May Be of Practical Help to ie 
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Few people realize how extensive are Ex-Cell-O’s facilities for the 1 
speedy production of quality parts. Yet the same wide experience, 4p 
the engineering “know-how”, and the outstanding accuracy that tio 
e distinguish Ex-Cell-O machine tools and cutting tools wherever they tha 
ager Toes are used .. . in many parts of the world . . . go into Ex-Cell-O’s = 
nace” 4 production parts manufacture. 01 
If your product requires carefully machined parts, the chances are 
Ex-Cell-O can work with you to your economical advantage. Con- 
tact Ex-Cell-O today, either at the Head Office in Detroit or through 
any one of the°27 other leading industrial centers where Ex-Cell-O 
field engineering representatives are located. } 
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eter-thread screw adjustment of cut- 
ter size before mounting in the bore; 
and positive centering of the cutter 
in the bar to equalize the load on the 
cutting elements. This cutter can be 
expanded to compensate for wear 
and regrinding by making a simple 
adjustment with a screwdriver. ....95 


Sheffield Precisionaire 
Internal Measuring Machine 


A new Precisionaire internal mea- 
curing instrument for the accurate 
checking of small rings from 5/32 
to 1 inch internal diameter is an- 
nounced by the Sheffield Corpora- 





Internal Measuring Machine Made 


by Shefheld Corporation 


tion, Dayton 1, Ohio. This instru- 
ment indicates taper, bell-mouth, and 
out-of-round conditions. It permits 
inspecting the rings to a depth of 
9/16 inch from each side by using 
the handwheel vertical adjustment 
of the diamond-tipped gaging arms. 

Precision gage-blocks are used in 
setting the instrument, which is of 
the comparator type. Amplification 
1S approximately 35,000 to 1. Devia- 
tions from the master setting of less 
than five millionths inch are easily 
read, as each graduated space repre- 
senting five millionths inch occupies 
0.175 inch on the scale, .............000 96 


Cardinal “Slo-Drive” 
for Drill Presses 


A device known as the “Slo-Drive,” 
which can be applied to almost any 
make of 18- to 20-inch drill press, 
is being manufactured by the Card- 
inal Machine Co., Glendale, Calif. 
This device is designed to reduce the 
spindle speeds to a range that will 
accommodate drills and other tools 
up to 1 inch in diameter or larger, 








**Slo-Drive” for Drill Presses Made by 
Cardinal Machine Co. 


the actual speed reduction ratio be- 
ing nearly 3 to 1 below the normal 
range of such machines. 

The drive is a compact standard- 
ized 1-H.P. unit which will accom- 
modate any motor. All parts re- 
cuired for installation are furnished. 
They include alloy-steel countershaft ; 
heavy-duty steel and semi-steel two- 
groove drive pulleys; and precision 
sealed ball bearings. ........................ 97 


Drill-Jig Bushing Designed 
for Spot-Welding 
to Fixture 


A new type of drill-jig bushing 
has recently been introduced on the 
market by the Hi-Shear Rivet Co., 
1559 Sepulveda Blvd., Hermosa 
Beach, Calif. Exceptionally high 
savings in man-hours on lofting and 
toolmaking time are claimed for this 


“Anchor” Bushing Placed on the 
Market by Hi-Shear Rivet Co. 








new product, which is called the 
“Anchor” bushing. It consists of a 
formed-steel anchor into which is 
pressed a hardened-steel bushing. 
The bushings are supplied in stand- 
ard drill sizes up to 3/8 inch. 

Since the “Anchor” bushing can be 
quickly spot-welded to any flat or 
curved templet and does not require 
a heavy fixture, the weight of the 
completed tooling is said to be one- 
quarter or less that of ordinary drill 
TTD. cninsiissinnvdpenchsanseeenaiannaninanaiialaih 98 


American “V-Eight” 
Grinding Wheel 
A “V-Eight” grinding wheel of 


entirely new design has just been 
announced by the American Emery 





“V-Eight” Grinding Wheel Made by 
American Emery Wheel Works 


Wheel Works, Providence, R. I. This 
wheel is similar in structure to the 
porous type wheels that have been 
widely used in recent years, but is 
constructed to hold its corners ex- 
ceptionally well even under extreme- 
ly heavy cuts. The wheel is also 
made in dish and cut shapes. The 
structure gives maximum air cooling 
for dry grinding, and the open cells 
carry extra coolant when wet grind- 
ing. This feature is claimed to en- 
able more metal to be removed in 
less time and to permit the wheel 
face to be maintained in good cut- 
ting condition with less dressing...99 


“Miracle” Collet Chuck 


The Micro Parts Co., Department 
M, 322 1/2 E. Beach Ave., Ingle- 
wood, Calif., has brought out a new 





To obtain additional information on equipment 
described on this page, see lower part of page 248. 
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**Miracle” 


Micro Parts Co. 


“Miracle” collet chuck which is 
adaptable to any standard bench 
lathe. It will take stock up to 1 inch 
in size and can be installed in a few 
minutes without drilling or tapping 
holes. The chuck extends only 1 1/2 
inches beyond the spindle nose of the 
lathe. It can be quickly and easily 
changed, and when once set cannot 
get out of adjustment. The entire 
unit revolves on the spindle, thus 
eliminating heat and friction. Since 
no bearings or retainers are em- 
ployed, no lubricant is required. 
Collets are also available for square 
and hexagonal bars. .................e008 100 


Brown Two-Way Sliding 
Table for Drill Press 


A small heavy-duty, two-way, pre- 
cision-built sliding table with an ac- 
curately gaged travel of 5 inches in 
each direction, which is designed for 
quick mounting on any drill press, 
has recently. been placed on the mar- 
ket by the Leo G. Brown Engineer- 
ing Co., 1127 Riverside Drive, Los 
Angeles 31, Calif. This table is 
especially designed to reduce set-up 


Collet Chuck Placed on the Market by 


time on small production work in 
metal-working, woodworking, and 
machine shops. 

The table top is 7 1/2 inches 
square, and is fitted for l-inch T- 
bolt heads. It is 3 3/4 inches high, 
and weighs only 24 pounds. .......... 101 


* * * 


Industrial Trading Map 


An industrial trading area map of 
the United States which presents in 
graphic form an analysis and evalua- 
tion of industrial markets has been 
made available by the Hagstrom Co., 
20 Vesey St., New York 7, N. Y. The 
various areas are distinguished by 
different colors. These areas have 
been based on numerous studies and 
surveys of local trading and buying 
practices. The map gives location, 
size, extent, and potential of all in- 
dustrial markets, large and small. A 
supplementary Index Book contains 
United States Census of Manufac- 
turers’ statistics and population in- 
dex. Data on price and other inform- 
ation can be obtained directly from 
the Hagstrom Co. 


Two-way Sliding Table Built by the Leo G. Brown 


Engineering Co. 


Huge Requirements of the 
Automobile Industry 


One of the reasons that the auto- 
mobile industry has been so seriously 
hampered by strikes in suppliers’ 
plants is because of the wide diver- 
sity and great amounts of supplies 
required in automobile manufacture. 
For example, the automobile industry 
in a normal year required 7,500,000 
gross tons of steel; 500,000 tons of 
n.alleable iron; 1,000,000 tons of 
gray iron; 20,000,000 tires as orig- 
inal equipment; 120,000,000 square 
feet of plate glass; 400,000,000 board 
feet of hard wood lumber; 15,000,000 
square feet of upholstery leather; 
20,000 tons of aluminum; 150,000 
tons of copper; 15,000 long tons of 
tin; 320,000 tons of zinc and lead; 
20,000,000 pounds of nickel; 750,000 
bales of cotton; 7,000,000 pounds of 
mohair; 500,000,000 board feet of 
soft wood lumber; 50,000,000 yards 
of cloth upholstery, and as many 
pounds of hair and padding; and 
17,000,000 gallons of paints and 
lacquers. So far as the automobile 
industry is concerned, there is no 
such thing as an isolated strike. 


To Obtain Additional Information on Shop Equipment 


Which of the new or improved equipment described in this section is likely to prove advan- 
tageous in your shop? To obtain additional information or catalogues about such equipment, 
fill in below the identifying number found at the end of each description—or write directly 
to the manufacturer, mentioning machine as described in November, 1946, MACHINERY. 








No. No. No. 


No. No. No. No. 


No. No. No. 








Fill in your name and address on blank below. Detach and mail within three months 
of the date of this issue to MACHINERY, 148 Lafayette Street, New York 13, N. Y. 
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THIS HYDRAULIC OIL 


_ Regal Oils (R & O) for hydraulic 
systems, in the viscosities recommended for 
your particular equipment, will prevent costly 
stoppages caused by sludge and rust. 

Texaco Regal Oils (R & O) are strongly in- 
hibited against rust and oxidation . . . free 
themselves rapidly of air and water . . . prevent 
sludge formation. They “plate” interior mech- 
anisms so that moisture cannot reach and rust 
the metal. 

In addition, Regal Oils (R&O) will not foam. 








Prevents Sludge 
Prevents Rust 
Prevents Stoppages 


This means smooth, dependable operation. 

Leading makers of hydraulic equipment rec- 
ommend or approve the use of Texaco Regal 
Oils (R & O). They are available over a range 
of viscosities to assure trouble-free, economical 
performance of the largest to the smallest hy- 
draulic units. 

For full information, call the nearest of the 
more than 2300 Texaco distributing plants in 
the 48 States, or write The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 
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FOR ALL HYDRAULIC UNITS 
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. . TEXACO STAR THEATRE presents the NEW EDDIE BRACKEN SHOW every Su 


esate 











nday night. See newspapers for time and station. 
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Selection of the correct size of 
press for various blanking and draw- 
ing jobs is greatly facilitated by the 
use of the calculator shown in the 
accompanying illustration. This cal- 
culator gives the crankshaft diam- 
eter and tonnage required at the 
bottom of the stroke for blanking 
jobs, and the crankshaft diameter 
and tonnage required away from the 
bottom of the stroke for drawing 
jobs. The correct press speed, in 
strokes per minute, is also given for 
various metals being drawn. Thick- 
ness of the material being worked 
can be set on one scale in either 
decimals or fractions. Size of blank 
can be set on another scale in either 
perimeter or diameter. Still another 
scale gives tensile strengths for 
drawing and shearing strengths for 
blanking common materials. 

Designed by Leonard R. Crary, 
sales engineer of the E. W. Bliss Co., 
the device is being sold by the Cal- 


A Calculator that Simplifies Method 
of Selecting Presses 
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culator Co., P.O. Box 65, Teaneck, 
N. J. The calculator measures 9 1/2 
inches square, and is made of non- 
warping Vinylite plastic with a clear 
sheet of plastic over the printed sur- 
faces. It is furnished with a refer- 
ence booklet and a leatherette case. 

The 70-page reference booklet ex- 
plains the operation of the calculator 
and contains a discussion of differ- 
ent types of blanking and drawing 
operations. No formulas are _ in- 
cluded, and all calculations are made 
automatically, directly on the cal- 
culator. Valuable tables on sheet- 
metal and wire gages, tonnage 
and press speed, average ultimate 
strength of materials, and approxi- 
mate diameter of blanks for shells 
are given. Factors for different ra- 
tios of draw to blank diameter, the 
relationship of square to round 
draws, and data regarding required 
holder pressure for various types of 
drawn work are included. 






































History of Machine Age 
Shown in Chart Form 


An educational program has been 
undertaken by the DoAll Co., Des 
Plaines, IIl., designed to give a clear 
idea of how the so-called “machine 
age” has brought increasing comfort 
and a higher standard of living to 
mankind. L. A. Wilkie, chairman of 
the company, states that one of the 
principal objectives of the program 
is to counteract tendencies toward a 
decline of free enterprise. He points 
out that industrial management and 
labor must combine to protect the 
free enterprise system and to main- 
tain the benefits of this expanding 
era of progress and potential plenty. 

With these aims in view, Mr. 
Wilkie has prepared a wall chart en- 
titled “History of the Machine Age” 
depicting an arch, the keystone of 
which represents machine tools as 
the basis of all modern industrial 
developments. This is supplemented 
by a booklet “Your Life in the Ma- 
chine World” which traces the high 
spots of mechanical and in- 
dustrial advances since early 
man’s first use of fire and 
tools. Following the first sec- 
tion of the book, which de- 
scribes the history of the use 
of machines in general, there 
is a section describing in de- 
tail the eight basic machine 
tools. 

The chart and booklet are 
available without charge to 
industrial management and 
workers, school instructors, 
students, and all others inter- 
ested. The company hopes 
that plant executives will co- 
operate in this educational 
program by helping to dis- 
tribute the chart and boeklet 
to industrial workers. Re- 
quests for copies should be 
sent to L. A. Wilkie, DoAll 
Co., Des Plaines, IIl. 


The Correct Size of Press 

to be Used for Various 

Blanking and Drawing Jobs 

Can be Quickly and Easily 

Determined by Means of 
This Calculator 











Keep rolling stock 
MOVING « « e 


Here’s a battery of Sidney 30” Lathes 
turning out railroad work—accura- 
caer aaa tely—quickly—at low cost to keep 


SIDNEY ¢ OHIO more rolling stock on the move... 


= SE SRL ae 


g2sloh NEY : One of the reasons for Sidney Lathe 
a precision on all jobs is the continu- 
ous tooth Herringbone Geared 

Head. This exclusive Sidney feature 

assures maximum power—smooth 

finish—and dependable accuracy ... 


Sidney Lathes are doing a 
real job on all types of rail- 
road work ... On your jobs 
requiring heavy cuts in tough 
metals Sidney Lathes have the 
smooth flow of power essen- : 
tial to accuracy and produc- 
tion. Try one on your work. 


Bulletins on all sizes available. 
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New “frade Literature 


RECENT PUBLICATIONS ON MACHINE SHOP 
EQUIPMENT, UNIT PARTS, AND MATERIALS 


To Obtain Copies Fill in on Form at Bottom of Page 255 the 

Identifying Number at End of Descriptive Paragraph, or Write 

Directly to Manufacturer, Mentioning Catalogue Described in the 
November, 1946, Number of MACHINERY 


Fixture Clamps 

WEsT POINT Mrc. Co., 19625 Mer- 
riman Court, Farmington, Mich. 
Bulletin 15, illustrating and describ- 
ing five types of Wespo fixture 
clamps. A book’ of exact-scale tem- 
plet drawings for all types and sizes 
is available to tool designers or me- 
chanical executives if requested on 
a company letter-head stating title 
of executive, addressed directly to 
the West Point Mfg. Co. 


Air and Hydraulic Cylinders 

MILLER Motor Co., 4027 N. Kedzie 
Ave., Chicago 18, IIl., is publishing 
a new house organ known as “Hyd- 
Air,” which will be devoted to in- 
formation relating to the air and hy- 
draulic power field. Those interested 
can obtain copies regularly by send- 
ing their name, title, and address 
directly to the company. 


Hydraulic Fixtures and 
Tooling Equipment 

BARNES DRILL Co., 814 Chestnut 
St., Rockford, Ill. Booklet 3, cover- 
ing “Barnesdril” hydraulic fixtures 
and tooling equipment for single- 
purpose, multiple, or successive drill- 
ing, reaming, tapping, boring, thread- 
ing, and other operations; profusely 
illustrated with examples of the vari- 
ous units applied on a wide variety 
I, Sock scleten laine cesta thaideincaaitia’ 1 


Carbide Tools and Blanks 


VASCOLOY - RAMET CORPORATION, 
North Chicago, Ill. Technical cat- 
alogue VR-400, containing 32 pages 
of data on improved carbide tools 
and blanks. The information covers 
coolants, speeds and feeds, angles for 
turning tools and milling cutters, 
recommended thickness of tool tips, 
machinability ratings for various 
materials, and formulas for calculat- 
ing horsepower requirements. ........ 2 
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Production Tapping Guide 
CLEVELAND TAPPING MACHINE Co., 
Hartville, Ohio. “Production Tap- 
ping Guide,” containing information 
designed to assist the estimator, set- 
up man, and operator in employing 
production tapping to the best ad- 
vantage. It covers tapping and spin- 
dle speeds, lubricants, tap drill sizes, 
allowances and tolerances for screws 
and nuts, production rates, etc......... 3 


Electric Tools and Equipment 
MASTER ELECTRIC Co., 126 Davis 
Ave., Dayton 1, Ohio. Catalogues 
covering “‘Masterdrives” for motor- 
izing machines; “Speedmaster” and 
“Cablemaster” hoists; “Big 3” elec- 
tric generation for tool operation; 
“Power-Blow” electric hammers; 
portable grinders and tools; and gas- 
engine-driven generator plants......... 4 


Simplified Selection of 
Alloy Steels 


CARPENTER STEEL Co., 105 W. 
Bern St., Reading, Pa. Booklet en- 
titled “Two Steels Simplify Your 
Alloy Needs,” describing two steels 
that are claimed to meet 95 per cent 
of the requirements of alloy steel 
I haneccsiciacsisinnnscatndoailiicahtcnidiiin teeaaiiin 5 


Temperature Control 
Equipment 

CLAUD §S. GORDON Co., 3000 S. 
Wallace St., Chicago 16, Ill. Bulletin 
descriptive of the “Xactline” straight- 
line temperature-control regulator, 
for use in tempering, drawing, 
quenching, and other heat-treating 
CI, sisicenintiinibemnncernsiennaniitnin 6 


Precision Casting 

KerRR Mra. Co., 6081 Twelfth St., 
Detroit 8, Mich. Catalogue entitled 
“Fundamentals of Precision Cast- 
ing,” descriptive of the “lost wax” 


method. Catalogue illustrating and 
describing precision casting equip- 
ment and materials. ..........0...cccee 7 


Worm-Gear Speed Reducers 


PHILADELPHIA GEAR WORKS, INC., 
Erie Ave. and G St., Philadelphia 34, 
Pa. Bulletin 250, covering the de- 
sign features of the Philadelphia 
“AirKooled” worm-gear speed re- 
ducers, including load capacities and 
horsepower ratings. ............cccccscseee 8 


Oxy-Acetylene Cutting 

AIR REDUCTION SALES Co., 60 E. 
42nd St., New York 17, N. Y. Pam- 
phlet entitled “Special Oxy-Acetylene 
Machine Cutting Applications,” de- 
scribing the use of the electronic 
tracing device made by the com- 
NI 5 oo esp cco neds nnasusceuedeacsecboeeinatecese 9 


Multiple Drilling and Tapping 
Equipment 

EtTTco Toou Co., INc., 594 Johnson 
Ave., Brooklyn 6, N. Y. Bulletin 31, 
illustrating and describing the Ettco- 
Emrick system and equipment for 
the multiple drilling and tapping of 
IIRL scccniccaieniiontionrniensieisnantonio 10 


Spiral-Bevel Speed Reducers 
PHILADELPHIA GEAR WORKS, INC., 
Erie Ave. and G St., Philadelphia 34, 
Pa. Bulletin 200, covering design 
features, load characteristics, horse- 
power ratings, dimensions, and other 
data on Philadelphia spiral-bevel 
SPCed LEAUCETS. ...........ssscceeeeseeeeeeeees 11 


Electro-Pneumatic Forging 
Hammers 

LOBDELL Co., Wilmington 99, Del. 
Catalogue descriptive of the Lobdell- 
Nazel line of electro-pneumatic forg- 
ing hammers, covering operating 
principle, construction, and specifica- 
tions of the different types. .......... 12 
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dition to improved - machinability and longer tool life 
obtstned through use ‘of J&L Cold Finished steel, many manu- 
facturers specify this precision product for its improved surface 
finish. They also obtain in J&L cold drawn and cold rolled bars 
and — shapes rik — ene menage coe needed for parts 
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The simplest business system 


(YET ONE OF THE GREATEST TIME AND LABOR SAVERS) 


THE SYSTEM 
As simple as this! 


Use translucent paper or cards... 
for business forms, records, letterheads, 
reports, etc. 


By doing this you gain an important 
advantage— impossible when materials 
are opaque. 


Duplicate copies — as many as you 
wish — can be made any time .. . in any 
Ozalid, whiteprint, or blueprint machine. 


Thus, you have the same speed, 
economy, and versatility the draftsman 
has in reproducing his drawings, which 
are always translucent. 


For example, an Ozalid print—a pos- 
itive (not negative) copy—is made di- 
rectly from your translucent “MASTER” 
in 9 seconds! 


No wonder leading companies are 
adopting translucent materials . .. and 
utilizing drafting room equipment. Or 
are installing separate units for office 
use. 





One of the world’s largest insurance 
companies uses translucent application 
blanks ... chain store organizations use 
translucent order forms and inventory 
lists ... colleges use translucent student 
records ... manufacturers use translu- 
cent salesmen’s reports, production con- 
trol charts, etc. Accountants use trans- 
lucent work sheets and ledgers. 


All save time, labor, and dollars. 
Better “Business Messengers” 


Branches, warehouses, and other cor- 
respondents can immediately duplicate 
the information you send on “TRANS- 
LUCENTS”—as many copies as they like. 
Vital information is passed on simul- 
taneously to all concerned—not delayed 
by slow, expensive photo-copying or 
hand-to-hand transmittal. 


Translucent papers and cards look 
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and feel like opaque materials .. . are 
easier to file .. . can be typed, written, 
drawn, or printed upon in the usual 
manner. Besides, you can obtain them 
in any size or pattern. 


Start a file on translucent materials 
right in your own office. This will best 
demonstrate the convenience of being 
able to duplicate anything in seconds. 
You add up savings in time, labor, and 
dollars from the very beginning! 





Where you can get translucent papers 
and cards: 


e Your own printer or supplier of tech- 
nical reproduction materials can 





probably fill your orders. Any good 
translucent stock will do! 


e You can order new, high-quality Oza- 
parchment and Ozalucent Card direct 
from Ozalid. Mail the attached cou- 
pon for free samples. 


It will pay to start your investigation 
today. 


OZALID 


Division of General Aniline and Film 
Corporation, Johnson City, New York 





Ozalid in Canada 


Hughes Owens Co., Ltd., Montreal 








DEPT. 166 
Gentlemen: 


Please send samples of Ozaparch- 
ment and Ozalucent Card. No ob- 
ligation. 
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Alundum Abrasive Wheels 


NorRTON Co., Worcester 6, Mass. 
Circular announcing the newly de- 
veloped 82 alundum abrasive and 
examples of the performance record 
of grinding wheels made from this 
aney MEI. diinsconnindtneistensionsnsieitniceitainidies 13 


Variable-Speed Transmission 
REEVES PULLEY Co., Columbus, 
Ind. Circular on Reeves variable- 
speed control, including variable- 
speed transmission, ‘“Vari-Speed 
Motodrive,” and “Vari-Speed” motor 
SITTING: ssarseensncieeusienicinaieinieinimimnndiinssanuaenn 14 


Resistance-Welding Electrodes 
AMPCO METAL, INC., 1745 S. 38th 
St., Milwaukee 4, Wis. Bulletin 68A, 
descriptive of Ampcoloy resistance- 
welding electrodes and alloys, includ- 
ing a new line of water-cooled elec- 
SNTIIIIIIL ssciunpicsinnniecdaaiaeibaiaadnsaus 15 


Rotary Files 


NICHOLSON FILE Co., Providence 1, 
R. I. Technical bulletin R-116, en- 
titled “Choosing and Using Rotary 
Files,” covering high-speed steel and 
cemented-carbide ground burrs, as 
well as hand-cut rotary files........... 16 


Drill-Sharpening Manual 


REPUBLIC DRILL & TOOL Co., 322 
S. Green St., Chicago 7, Ill. Manual 
G-1, containing information on the 
correct method of sharpening twist 
drills to obtain best results in drill- 
ing various materials. ................... 17 


Induction Heating and Melting 

AJAX ELECTROTHERMIC CORPORA- 
TION, Ajax Park, Trenton 5, N. J. 
Bulletin 27, describing the prin- 
ciples, advantages, and uses of high- 


Fatigue-Testing Machine 
BALDWIN LOCOMOTIVE WORKS, 
Philadelphia 42, Pa. Bulletin 205, 
containing complete specifications on 
the company’s Sonntag 10,000 inch- 
pounds rotating-beam fatigue-test- 
Ue CI siicchctiecdec cliche Adel 19 


Controlled-Atmosphere 
Generator 

LINDBERG ENGINEERING Co., 2458, 
W. Hubbard St., Chicago 12, II. 
Circular descriptive of the new 
Lindberg controlled-atmosphere gen- 
erator for bright-hardening, sinter- 


BE, GEE TI cicecctssnceccnicnsscicnsan 20 
Milling Machines 
CINCINNATI MILLING MACHINE 


Co., Cincinnati 9, Ohio. Catalogue 
M-1506, outlining the principal fea- 
tures of design of Cincinnati No. 2 
MI milling machines. ..................... 21 


Remote Control Systems 
ALLIS-CHALMERS MFG. Co., 686, 
Milwaukee 1, Wis. Bulletin 14B6641, 
descriptive of Allis-Chalmers direct- 
current remote indication and con- 
RIMINI -ssnansiadennssideseeinheotenciaentl 22 


Stainless-Steel Tubing Guide 


SUMMERILL TUBING Co., Bridge- 
port, Montgomery County, Pa. Bul- 
letin entitled “A Guide for the Se- 
lection of Seamless and Redrawn 
Welded Stainless-Steel Tubing.”’....23 


Safety Equipment Guide 
AMERICAN OPTICAL Co., South- 
bridge, Mass. Safety guide, classify- 
ing hazards by industries and recom- 
mending safety clothing and equip- 
ment for maximum protection....... 24 


Precision Gages 


Catalogue on new steel, chrome- 
plated, tungsten-carbide, and Nor- 
bide precision gages. ............::.+++4 25 


Speed Tool Kits 

STANDARD PRESSED STEEL Co., Box 
22, Jenkintown, Pa. Bulletin cover- 
ing the Hallowell line of speed tool 
kits, including socket-screw, socket- 
wrench, and auto key styles. ........ 26 


Protective Goggles 

EASTERN EQUIPMENT Co., INC., 
Willow Grove, Pa. Catalogue section 
AWP-50, listing a new line of 
“Specti-Goggles” for industrial use, 
MN TIE, ccc esessrensasniervacceceiees 27 


Air and Hydraulic Devices 
ANKER-HOLTH MFG. Co., 2727 Con- 
nors St., Port Huron, Mich. 64-page 
catalogue covering “Airgrip” chucks, 
cylinders, and valves. ............::000+ 28 


Cranes | 

INDUSTRIAL EQUIPMENT Co., 315 
N. Ada St., Chicago 7, Ill. Bulletin 
PG-648, illustrating and describing 
a portable 1l-ton gantry crane....... 29 


Friction Tap-Holder 

PROCUNIER SAFETY CHUCK CO., 
18 §. Clinton St., Chicago 6, IIl. 
Folder describing in detail the Style 
C friction tap-holder. .................... 30 


Sapphire Tools 

ELGIN NATIONAL WATCH CO., 
Sapphire Products Division, Aurora, 
Ill. Pamphlet describing the uses of 
sapphire as a production tool. ...... 31 


Carbide Drills 


SuPER Too. Co., Detroit, Mich. 
Folder descriptive of the solid-car- 

















frequency induction heating and SturDY TooL & GAGE Co., 14520 bide and carbide-tipped twist drills 
SIUNINNIN <is- dacchsdihanssneisabeieesiieheiennitanienbanite 18 Schaefer Highway, Detroit 27, Mich. made by the company. ....,...........000 32 
To Obtain Copies of New Trade Literature 

listed in this section (without charge or obligation), fill in below the publications wanted, 

using the identifying number at the end of each descriptive paragraph; detach and mail 

within three months of the date of this issue (November, 1946) to MACHINERY, 

148 Lafayette Street, New York 13, N. Y. 

No. No. No. No. No. No. No. No. No. No. 
NN iin cede sateen oueXniaeb kao adn on ope Pe a nisccsinesapeadecswessaceneeabesaens 
[This service is for those in charge of shop and engineering work in manufacturing plants. ] 
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Use of Tension in Sizing Operation on 
Seamless Pipes and Tubing 


The use of tension in the final siz- 
ing operation has made possible the 
commercial production of  small- 
diameter hot-rolled seamless pipe. 
This development was the subject of 
a paper recently presented in Cleve- 
land before the annual convention of 


the Association of Iron and Steel ° 


Engineers by Stevenson Findlater, 
assistant to the president of the 
National Tube Co. The application 
of this principle not only permits 
substantial reductions in wall thick- 
ness of the tube to be made in the 
sizing mill, but also provides a means 
for making large reductions in the 
diameter of the tube with a rela- 
tively small number of roll stands. 
The operation involves the intro- 
duction of tension in the tube section 
by increasing the relative speeds of 
the rolls in successive stands to a 
greater degree than is required to 
compensate for the change in section 
area produced by the reduction in 
the various rolled passes. The added 
speed differential between the rolls 
in successive roll stands produces 
tension in that portion of the tube 
that is between these stands. The 
magnitude of this tension, which 
acts in the direction of the tube axis, 
is sufficient to elongate the tube be- 


tween successive stands, thus result- 
ing in a reduction in section area. 
This permits the production of fin- 
ished tubes of lighter wall than the 
entering shell. When the wall thick- 
ness of the tube is reduced by this 
means, large diameter reduction can 
be made in roll stands without pro- 
ducing a non-circular inside contour. 





The novel feature of the stretch- 
reducing process is the ability to 
reduce the diameter of a hot tube 
while simultaneously reducing its 
wall thickness without the use of a 
mandrel. The amount of wall reduc- 
tion that can be effected by this 
method is principally controlled by 
the diameter of the rolls, diameter 
reduction per roll stand, initial wall 
thickness of the tube, over-all diam- 
eter reduction of the tube, and the 
roll speed ratios. 


Single-Pedestal Welder Increases 
Oil-Tank Output 


A reduction of 25 per cent in the 
over-all production time has been 
achieved in the manufacture of 
“Lubester” oil-dispensing tanks for 
gasoline filling stations by the Hol- 
lister Whitney Co., Quincy, IIl., 
through the use of a single 75-KVA 
pedestal welder built by the Pro- 
gressive Welder Co. As a result of 
this reduction in production time, 
the company has been able to step up 
its output 33 per cent to meet the 
present heavy demand for the re- 
equipment of gasoline service sta- 
tions. 

With the welding methods for- 
merly used, the total time per tank 





Welding ‘“‘Lubester’’ Oil-dispensing Tanks on Deep-throat 
Single-pedestal Welder 
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was approximately 2 1/2 hours. Use 
of the new resistance welding equip- 
ment, shown in the illustration, is 
said to have reduced this time by 
thirty-eight minutes. The machine 
illustrated operates on 220-volt, 60- 
cycle supply. It has a throat depth 
of 48 inches and a special rectangular 
arm to accommodate the shape or 
form of the tank being welded. The 
upper arm, it will be noted, is braced 
from the machine column, virtually 
eliminating any deflection in the 
arms during welding, despite the 
relatively deep throat of the machine. 
The operations include the welding 
of the top to the body of the tank 
and the welding of stiffening mem- 
bers inside the tank. The material 
used for the tank is 16-gage hot- 
rolled - steel, which is not cleaned 
prior to welding. 


* * * 


Blind Rivets Made 
from Monel 


Blind rivets made from Monel 
metal have been added to the line of 
aluminum, brass, and steel rivets of 
this type made by the Cherry Rivet 
Co., 231 Winston St., Los Angeles 13, 
Calif. The Monel rivets are made in 
two standard types—self-plugging 
and pull-through hollow; in two stanc- 
ard head styles—modified brazier an 
100-degree countersunk; and in di- 
ameters ranging from 1/8 to 9/5- 
inch. 

* * * 


An outstanding accident preven- 
tion record has been made by th: 
Butterfield Division of the Union 
Twist Drill Co. Derby Line, Vt. 
Since January, 19438, the company 
has had only twenty lost-time acci- 
dents in a period involving 2,610,000 
man-hours. 

















[afping AND [hreatling S.A.E. 4140 STEEL 


SUNICUT... 





Makes possible fast production of fine 


Here’s an operation where Sunicut helped produce fine-finish threads 


on tough steel at relatively high speed 


Type of Machine: New Britain Metal: S.A.E. 4140 bar stock. 
Gridley automatic screw ma- Operation: Forming, drilling, tap- 
chine, 2” capacity, No. 61, six ping, and threading. 
spindles. Speed. 85 SFPM 

SUNICUT is a free-flowing, transparent, correctly balanced sulphur, lard, 

and mineral oil combination. It has been “Job-Proved” in hundreds of 

shops. For additional proof of what Sunicut can do for you, test it in 
your own shop under your own operating conditions! 


SUN OIL COMPANY « Philadelphia 3, Pa. 


Sponsors of the Sunoco News-Voice of the Air — Lowell Thomes 
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_INDUSTRIAL 
PRODUCTS 





of the Tududtry 


California and Oregon 


FREDERICK A. Purpy has been named 
manager of the new Los Angeles steel 
service plant of Joseph T. Ryerson & 
Son, Inc., Chicago, Ill. Warehouse opera- 
tions at the new plant .were begun in 
October. Mr. Purdy has been connected 
with the company since 1931. Associated 
with him as assistant plant manager at 
Los Angeles is THEopORE L. KISHBAUGH. 
Tuomas E. WILLIAMS has been placed 
in charge of the Operating and Service 
Divisions. He has been connected with 
the company for twenty-three years, 





Frederick A. Purdy, Manager 
of New Los Angeles Plant of 
Joseph T. Ryerson & Son, Inc. 


GEORGE W. GILLILAND, who was previous- 
ly in charge of the company’s Los An- 
geles office, will continue to serve in a 
sales capacity. 


A. P. Lercu has been made chief tool 
design engineer for the Hyster Co., 
Portland 8, Ore., manufacturer of in- 
dustrial trucks and tractor equipment. 


Illinois and Indiana 


WALTER W. HASKINsS has been appoint- 
ed manager of the Chicago branch of 
the L. S. Starrett Co., Athol, Mass., suc- 
ceeding the late Albert W. Smith. Mr. 
Haskins has had wide experience in the 
manufacture and application of preci- 
sion measuring tools, hacksaws, and 
band saws, having served in many capa- 
cities in the Starrett factory, and also 
as sales representative in the New York 
and Cleveland branches. 


KENNETH J. Moran and JoHN W. 
BEACHEM have recently joined the 
Canedy-Otto Co., Chicago Heights, IIl., 
in the capacity of sales engineers. Mr. 
Moran will handle the Mid-West terri- 
tory, acting as district factory repre- 
sentative. He wa- formerly service en- 
gineer for the Foster Machine Co., Elk- 
hart, Ind. Mr. Beachem will have charge 
of the southern territory. 


CHARLES Epcar Hoyt, executive vice- 
president and treasurer of the Ameri- 
can Foundrymen’s Association, 222 W. 
Adams St., Chicago 6, Ill, has retired 
after thirty years of continuous service. 
WILLIAM W. MALoNEy, who has been 


secretary of the Association since Aug-. 


ust, 1945, has been elected secretary- 
treasurer. 


SKILsSAW, INc., Chicago, Ill., manufac- 
turer of portable electric tools, announ- 
ces the purchase of the Forss PNEUMATIC 
Toot Co., Aurora, Ill. F. P. Forss and 
his son, John, who founded the com- 
pany, will both remain with the Skil- 
saw organization, and will be in charge 
of pneumatic tool manufacturing opera- 
tions at the Aurora plant. 


J. A. Hitt has been appointed man- 
ager of electric tool sales for the Inde- 
pendent Pneumatic Tool Co., Chicago, 
Ill. He was formerly manager of the 
New York office. 


DuncAN StTuarT CAMPBELL has been 
added to the field engineers’ staff of the 
Illinois Tool Works, Chicago, Ill. He 
was previously shop superintendent of 
the American Gear & Mfg. Co. of 
Chicago. 


CRUCIBLE STEEL Co. oF AMERICA, New 
York 17, N. Y., announces the recent 
opening of a warehouse and office at 
4501-4531 W. Cortland St., Chicag>, Il. 


B. M. LOEWENSTEIN has been appointed 
general sales manager of the Howard 
Foundry Co., 1700 N. Kostner Ave., Chi- 
cago 39, Ill. 


WHEELCO INSTRUMENTS Co., Chicago, 
Ill., manufacturer of industrial measure- 
ment and control instruments, has op- 
ened a new district sales and service 
office at 107 S. Capitol Ave., Indianap- 
olis. JoHn E. ANDERSON is in charge. 


Michigan 


E. A. Irwin has been appointed gen- 
eral sales manager of the E. W. Bliss 
Co., Detroit, Mich., manufacturer of me- 
chanical and hydraulic presses, can- and 
drum-making machinery, rolling mill 
equipment, and special machinery for 
pressed-metal products. Mr. Irwin has 
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E. A. Irwin, Newly Appointed 
General Sales Manager of the 
E. W. Bliss Co. 


been the managing director of E. W. 
Bliss Co. of Canada Ltd., for the last 
five years, and has been associated with 
the company for twenty-seven years. He 
will be located at the company’s execu- 
tive offices in Detroit. 


Pau S. SrrecKer has been named di- 
rector of personnel of the E. W. Bliss 
Co:, Detroit, Mich. Mr. Strecker will 
direct the company’s labor and indus- 
trial relations at its five plants in 
Brooklyn, N. Y., Toledo, Cleveland and 
Salem, Ohio, and Hastings, Mich. 





Paul S. Sescden. Recently 
Appointed Director of Per- 
sonnel, E. W. Bliss Co. 
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“DRIVE TWICE AS FAST” 
—Phillips Screws help Piper build 1100 Cubs a month! | 





“We started using Phillips Screws back 
in 1938, when ... and because... we 
were getting set for large scale produc- 
tion,” declared Piper’s Assistant Chief 
Inspector to the James O. Peck Co. in- 
vestigator, studying assembly savings 
with Phillips Screws in well-known 
plants. “Today we’re shipping our 
20,000th Piper Cub. That proves how 
much faster Phillips Screws are to drive. 


“IDEALLY SUITED TO POWER DRIVING, 
which we needed for high production. 
Unlike slotted screws, Phillips Screws 
hold the driver bit in place without a 
guide or other support, automatically 
center themselves in the screw holes and 
catch the thread quicker. Phillips Screws 
are easily twice as fast to drive. 


“TAKES LESS TIME TO MAKE SKILLED AS- 
SEMBLERS. It takes a man much less time 
to become familiar with and do a good 
job of driving Phillips Screws. Since the | 
Cub is fabric covered, any driver slips 
would cost us expensive, undesirable 
patching, doping and repainting . . . up 
to $1.00 a slip. Same thing on the instru- 
ment panel where a single driver slip 
would cost up to $3.50. If we were using 








20 Phillips Screws hold in- 


struments in panel, and six 
more fasten panel to cowling 
of the Cub Super Cruiser. 
Before using Phillips Screws, 


slotted screws, assemblers would have 
to go much slower, especially at the 
learning stage, to avoid such damage. 





one driver slip often required 
removal of all screws and 
scrapping or repairing dam- 
aged panel. 


“WE GET A BETTER INSPECTION. Don’t 
have to watch out for burred heads as we 
used to do with slotted screws. Fabric 

tears and instrument panel scratches are | 
out. And the Phillips Recessed Head 
certainly makes a more attractive, work- 
manlike job wherever screw heads are 
exposed.” | 


GOOD IDEAS FOR YOUR ASSEMBLY LINE 
in this independently made report of 
Piper’s assembly savings with Phillips 
Screws. Similar studies . . . covering 
metal, wood and plastic products . 
available to you without cost or obliga- 
tion. Use the coupon TODAY! 





Fastenings near fabric covering—no place 


: The 20,000th Piper Cub, completed June 1946. 
for driver slips —no slips with Phillips Screws. 


Phillips Screws speeded this big production! 


PHILLIPS /ec.a SCREWS 


Wood Screws * Machine Screws © Self-tapping Screws * Stove Bolts 






he H. M. Harper Co. 
International Screw Co. 
amson & Sessions Co. 


New England Screw Co. 
Parker-Kalon Corporation 
Pawtucket Screw Co. 


Sterling Bolt Co. 
Stronghold Screw Products, Inc. 
Wolverine Bolt Company 


- o 
° Phillips Screw Mfrs., ¢/o Horton-Noyes M-11 ° 
American Serew Co. RCEP Pheoll Manufacturing Co. ° 2300 Industrial Trust Bidg., Providence, R. |. ° 
antic i ° ° : ones + 
Atlas mbna homo Nl 6 g0u ee Pa ah 9 9 — Send me reports on Assembly Savings with Phillips Screws. ‘ 
Central Screw Co. Bolt & Nut Co. ° Name. ° 
Chandier Predests Corn. Pie ao vo : ps cso lla alleen is nalcononelb clea heeibp thas ianais coe alieaes : 
sore Screw Co. Milford Rivet and Machine Co. Shakeproof Inc. ° ar ke a sia a cadnenushnae Supidibwabentiucrc etnies ° 
n Screw Div. of National Lock Co. The Southington Hardware Mfg. Co. 

American Hdwe. Corp. National Screw & Mfg. Co. The Steel Company of Canada, Ltd. : Address : 
. 

. 

. 





MACHINERY, November, 1946—259 











Ben L. Wisp has been appointed pro- 
duction engineer of the National Elec- 
tric Welding Machines Co., Bay City, 
Mich. He was formerly assistant gen- 
eral manager of the Federal Machine & 
Welder Co., Warren, Ohio. 


GEOMETRIC Toot Co., DiIvIsION oF 
GREENFIELD TAP AND DIE CORPORATION, 
New Haven 15, Conn., announces the re- 
moval of its Detroit office to a new 
building at 2870 E. Grand Blvd., De- 
troit 2, Mich. 


Missouri 

ToOoLs AND Svuppuies, Inc., 3131-3137 
Olive St., St. Louis 3, Mo., has been ap- 
pointed distributor for the Gromerric 
Toot Co., New Haven 15, Conn., manu- 


facturer of machinery and tools for cut- 
ting screw threads. 


AHLBERG BEARING Co., Chicago, III., 
has recently moved its Kansas City 
office into new and larger quarters at 
1517 Walnut St., Kansas City, Mo. O. K. 
WRIGHT will continue to serve as branch 
manager. 


New England 


RALPH E. FLANDERS, president of the 
Jones & Lamson Machine Co., Spring- 
field, Vt., was awarded honorary mem- 
bership in the American Society of Me- 
chanical Engineers at the fall meeting 
of the Society in Boston. Mr. Flanders 
was president of the Society in 1935, 
and in 1944 was awarded the Hoover 
Medal presented jointly by the societies 
of mechanical, civil, electrical, and min- 
ing and metallurgical engineers. Mr. 
Flanders is president of the Federal 
Reserve Bank of Boston and a past- 





Ralph E. Flanders, Who was 

Recently Made an Honorary 

Member of American Society 
of Mechanical Engineers 


president of the New England Council. 
As a leading authority on machine tools, 
he rendered valuable service to the Gov- 
ernment during the war in an admini- 
strative capacity in that field. 


FAYETTE LEISTER has been elected vice- 
president in charge of engineering of 
the Fafnir Bearing Co., New Britain, 
Conn. Mr. Leister has been connected 
with the Fafnir organization since 1921, 
and has been active in the development 
of some of the most important anti- 
friction bearing improvements in the 
last twenty-five years, numerous patents 
having been issued in his name. 


J. E. Firretp, formerly with the U. S. 
Naval Research Laboratory and the 
American Brake Shoe Co., has joined 
the Development and Research Division 
of the International Nickel Co., Inc., 67 
Wall St., New York 5, N. Y. His head- 
quarters will be at 75 Pearl St., Hart- 
ford, Conn. 


HANSON- VAN WINKLE-MUNNING Co., 
Matawan, N. J., has opened a new office 
and warehouse at 382 Seymour St., 
Stratford, Conn., with Grorer G. KNecut 
in charge as manager. 


FEDERAL PRODUCTS CORPORATION, 1144 
Eddy St., Providence, R. I., manufactur- 
er of precision measuring instruments, 
has acquired the sole manufacturing 
rights fur the Federal Metricator air 
gaging system, fermerly manufactured 
at Ann Arbor, Mich. The manufactur- 
ing facilities for this equipment have 
now been transferred to the Federal 
plant at Providence. The Federal Prod- 
ucts Corporation was previously exclu- 
sive national sales agent for this gage. 


ALBERT M. SrepFast has been elected 
president of Stedfast & Roulston, Inc., 
156 Oliver St., Boston 10, Mass., ma- 
chinery merchants. Mr. Stedfast suc- 
ceeds his father, Albert R. Stedfast, who 
passed away several months ago. 


New York and New Jersey 


HARRISON Woop has been appointed 
New York district manager for SKF 
Industries, Inc.; Pittsburgh, Pa., ball 
and roller bearing manufacturers. Mr. 
Wood’s headquarters will be 1976 Broad- 
way, New York City. He succeeds JoHNn 
D. WILLIAMSON, who resigned because 
of ill health after serving as head of the 
district for twenty-three years. Mr. Wood 
has been assistant district manager 
since 1941. 


WILLIAM DEAN has been made safety 
director of the Morse Chain Co., Ithaca, 
N. Y. He was formerly safety director 
for the Ithaca Gun Co. ; 


Joun L. NEwEtt has joined the C. M. 
Smillie Co., Detroit, Mich., manufacturer 
of tools, gages, fixtures, and precision 
screw machine products, as sales repre- 
sentative in the eastern territory. His 
headauarters will be at 2 Salem Place, 
Livingston, N. J. 
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E. C. Coombs, Newly Appointed 
Assistant Sales Manager of the 


Federal Machine & Welder Co. 


Ohio 


E. C. Coomss, formerly chief service 
engineer and assistant manager of sales 
engineering for the Federal Machine & 
Welder Co., Warren, Ohio, has been ap- 
pointed assistant sales manager. Prior 
to taking charge of the Sales Engineer- 
ing Division, he was head of the produc- 
tion planning and scheduling depart- 
ment of the company. 


STEEL IMPROVEMENT & ForGE Co., 
Cleveland, Ohio, announces the estab- 
lishment of a Turbine Forgings Division 
for the production of forgings from high- 
temperature alloys. Cart I. SCHWEIZER, 
chief metallurgist, will be in charge of 
the new division. 





Carl I. Schweizer, Head of 

the New Turbine Forgings 

Division of Steel Improve- 
ment & Forge Co. 
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CAST-IRON ROLLS 
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ROLL-TURNING TOOL 


Turning chilled cast-iron rolls costs far less than the traditional process 
of grinding —and here’s the tool that can turn even “‘unmachinable”’ 
castings—up to 90 Scleroscope . . 





Rugged, solid Kennametal A sturdy Kennametal Grade K6 blade is securely held in place 

ioe — on an accurate surface of the supporting shank by a clamp and 
able, four cutting edges. serrated, advanceable back-up plate—each of hardened steel. 

The blade has four cutting edges that may be used in succession 

Shank, clamp, and back-up before any sharpening is required. Then it can be reground time and 

plate are heat-treated steel. again (long sides only) and advanced each time to cutting position, 

until % of it has been utilized. 
outing widtheotblades:4”, There’s one positive way to prove this new Kennametal tool can 
6",8", and 10". greatly reduce your cast-iron roll production costs—and that’s under 


actual working conditions in your shop. We'll demonstrate — invite us. 


NAMETAL 


SUPERIOR CEMENTED CARBIDES 


*For example, a roll that re- 
quired 25 hours for rough grind- 
ing was turned with two 8” 
Kennametal Tools in 8% hours. 
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C. M. Taylor, Newly Elected 
Executive Vice-president of the 
Lincoln Electric Co. 


C. M. Taytor has been elected execu- 
tive vice-president of the Lincoln Elec- 
tric Co., Cleveland, Ohio. Mr. Taylor has 
been connected with the company since 
1916, and has been a member of the 
board of directors since 1927. 


INDEPENDENT PNEUMATIC TOOL Co., 
Chicago, Ill., announces the opening of 
a new branch office in Cincinnati, Ohio, 
at 426-428 Elm St., with W. C. Rusu as 
manager. 


WittiAM J. Kerr, previously factory 
manager of the Yoder Co., Cleveland, 
Ohio, has been advanced to the position 
of vice-president in charge of produc- 
tion. Norbert C. Rugin, formerly sales 
manager of the company, has been 
named vice-president in charge of sales. 


William J. Kerr, Vice-president 
in Charge of Production of 
the Yoder Co. 
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Arthur Zimmerman, Recent!y Ap- 
pointed Sales Manager of the Steel 
Improvement & Forge Co. 


ARTHUR ZIMMERMAN has been appoint- 
ed sales manager of the Steel Improve- 
ment & Forge Co., Cleveland, Ohio. He 
was formerly associated with the Wea- 
therhead Co., of Cleveland, as assistant 
chief engineer. 


R. B. Tripp, vice-president of the Ohio 
Forge & Machine Corporation, Cleveland 
4, Ohio, has been elected a director of 
the Reynolds Wire Co., Dixon, IIl. 


Rosert Potrer, formerly chief engi- 
neer of the Rolling Mill Division of the 
E. W. Bliss Co., Salem, Ohio, has been 
appointed manager of the division. 


CHESTER H. KIMMEL has recently been 
made manager of the Camshaft and 
Crankshaft Divisions of the Ohio Crank- 


Norbert C. Rubin, Vice-president 
in Charge of Sales of the 
Yoder Co. 


Chester H. Kimmel, Manager 
of the Camshaft and Crankshaft 
Ohio Crankshaft Co 


Divisions, 


shaft Co., Cleveland, Ohio. Morgan R. 
KAVANAGH becomes factory manager of 
the same divisions. Mr. Kimmel has 
served as factory manager of these di- 
visions since 1940. 


H. R. McLaren, formerly superintend- 
ent of tube mills for the Timken Roller 
Bearing Co., Canton 6, Ohio, has been 
made assistant general superintendent; 
J. P. Warco, assistant superintendent of 
tube mills and finishing departments, 
becomes superintendent of tube mills; 
and R. R. ELsAsser, until recently man- 
ager of the company’s Newton Falls, 
Ohio, plant, will be assistant superin- 
tendent of tube mills. 


CLEVELAND AUTOMATIC MACHINE Co., 
Cleveland, Ohio, announces a merger of 


Morgan R. Kavanagh, Factory Mapn- 
ager, Camshaft and Crankshaft Divi- 
sions, Ohio Crankshaft Co. 
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the LEBLOND ENGINEERING Co., Cincin- 
nati, Ohio, with the company. The busi- 
ness of the two concerns will be con- 
tinued under the name of the Cleveland 
Automatic Machine Co., and the Cincin- 
nati plant will operate as a division of 
that company. No changes in manage- 
ment, personnel, or manufacturing poli- 
cies will be made. 


LonceE & SHIPLEY MACHINE Toot Co., 
Cincinnati, Ohio, announces that the 
Special Products Division of the com- 
pany expects soon to be in mass produc- 
tion on a light-weight “finger-tip con- 
trolled” garden tractor. Louris G. ALBERS 
will direct the sales program. 


Asco CORPORATION, Cleveland, Ohio, 
manufacturer of the ‘“Auto-Arb,” has 
moved from 874 E. 140th St., Cleveland, 
Ohio, to a new and larger plant at 17702 
Waterloo Road, Cleveland 19. 


James C. Hartiey has been appointed 
chief metallurgist of Barium Steel & 
Forge, Inc., Canton, Ohio. He, was for- 
merly director of research for the Hep- 
penstall Co. in Pittsburgh. 


Frep C. ZIESENHEIM has joined the 
Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio, in the capacity of sales manager 
of the Plastics and Die-Casting Machin- 
ery Divisions. 


B. F. GoopricH Co., Akron, Ohio, an- 
nounces the establishment of a new 
Plastics Production Division, with Brrr 
S. TAyLor in charge as factory manager. 


Pennsylvania 


Dr. LEWIS WARRINGTON CHUBB, direc- 
tor of the Research Laboratories of the 
Westinghouse Electric Corporation, Pitts- 
burgh, Pa., was recently awarded the 
John Fritz Medal and Certificate—the 


highest award in engineering — for 
“pioneering genius and notable achieve- 
ments during a long career devoted to 
the scientific advancement of the pro- 
duction and utilization of electrical 
energy.” The John Fritz Medal is 
awarded by representatives of four 
national engineering societies—The 
American Society of Mechanical Engi- 
neers, The American Society of Civil 
Engineers, The American Institute of 
Electrical Engineers, and The American 
Institute of Mining and Metallurgical 
Engineers. 


Voss MACHINERY Co., 2882 W. Liberty 
Ave., Pittsburgh 16, Pa., has been ap- 
pointed distributor in the Pittsburgh 
territory for the STokERUNIT CoRPORA- 
TION, Milwaukee, Wis., and will sell and 
service Simplex precision boring ma- 
chines, planer type milling machines, 
and special high-production machines. 


R. J. LecKRoneE has been appointed 
chief engineer in charge of engineering 
and machine sales of the Pittsburgh 
Steel Foundry Corporation, Glassport, 
Pa. Mr. Leckrone was formerly chief 
designing engineer of the Lewis Foundry 
and Machine Division of Blaw-Knox Co. 


KENNAMETAL INc., Latrobe, Pa., an- 
nounces the appointment of the follow- 
ing new representatives: Grorce J). 
SMITH and WENDELL F. Grusss for the 
Philadelphia office at 3701 N. Broad St., 
and E. C. Ketty for the Detroit office at 
5531 Woodward Ave. 


C. R. Dosson has been elected vice- 
president in charge of operation of the 
H. K. Porter Co., Inc., Pittsburgh 22, 
Pa. He was formerly chief industrial 
enginecr of the Jones & Laughlin Steel 
Corporation. 


Rosert M. ARNOLD, president of the 
Arvald Engineering Co., Chicago, III, 


Eugene Craig Stanley, Sr., (left) who ha» 


was elected a member of the board of 
directors of the Allegheny Ludlum Steel 
Corporation, Pittsburgh, Pa., at a recent 
meeting of the board. 


HEPPENSTALL Co., Pittsburgh, Pa., has 
moved its Philadelphia office from the 
Drexel Bldg. to Room 1446, Broad St., 
Station Bldg., Philadelphia 3, Pa. 


Harry F. Gracey has been made train- 
ing director of SKF Industries Inc., 
Philadelphia, Pa. 


Texas and Colorado 


James H. Matruews & Co., Pittsburgh, 
Pa., manufacturers of industrial mark- 
ing devices, have opened a southwestern 
district sales office in Dallas, Tex. 
Water S. Beecuer, formerly Cleveland 
sales representative, is district sales 
manager in charge of the new office. 
Mr. Beecher’s headquarters will be 2817 
Lovers Lane, University Park, Dallas 5, 
Tex. 


Hypropress, Inc., 570 Lexington Ave., 
New York City, builder of hydraulic 
presses and rolling mills, has opened 
offices at 1065 Gas & Electric Bldg., Den- 
ver, Colo., with P. F. BronckHursT in 
charge. 


Wisconsin 


R. D. Hoventron has been appointed 
general manager of the Industrial Ma- 
chinery Division of the Milwaukee 
Chaplet & Mfg. Co., Milwaukee, Wis. He 
was formerly export executive with the 
Chain Belt Co. 


James D. GREENSWARD has been named 
assistant to the vice-president of the 
General Machinery Division of the Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 


just completed fifty years of service with 
the Lodge & Shipley Machine Tool Co., 
Cincinnati, Ohio, being presented with a 
fifty-year service pin by William L. Dolle, 
president and general manager of the 
company. Starting work in 1896 at the 
age of sixteen, Stanley's first job with the 
company was as an apprentice at the 
plant, then located at Pioneer and Culvert 
St. At that time the company employed 
less than forty people. During most of 
his fifty years’ service, he has worked as 
a planer hand. Mr. Stanley is not plan- 
ning to retire, but intends to keep right 
on working 
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roperly defined, “balancing is a process in which 
















\e distribution of mass in a rotor is altered to elimi- 


ate vibration at the bearings supporting the rotor.” 






































owing the control dials and meter 
the Gisholt Dynetric which mea- 
res unbalanced forces at each 
six specific points on automotive 


inkshafts. 


TURRET LATHES 


another history-making achievement 


» DYNETRIC” 
BALANCING 


AUTOMATIC LATHES 








Gisholt has now developed complete semi-automatic 
equipment to do this—measuring and correcting unbalance 
in automotive type crankshafts—with a speed and accuracy 
heretofore unknown. 


This new Gisholt equipment, as shown above, consists of 
a Type C Dynetric Balancer and a correction drilling ma- 
chine, electrically connected. The Dynetric Balancer indi- 
cates directly the amount of metal to be removed from 
specific points in the crankshaft to produce accurate static 
and dynamic balance. This is done by setting six dials on 
the balancing machine until the indicating meter reads 
zero. The crankshaft is then transferred by a dolly to the 
correction machine and positioned in a drilling fixture. 


Correction Information Transferred Electrically 


Balancing machine indications are transmitted electrically 
to the six-spindle drilling machine by means of self-syn- 
chronous transmitters and receivers. The depth of each hole 
to be drilled is automatically set from the corresponding 
measurement on the balancing machine. The automatic drill: 
ing cycle, started by push buttons, includes all operations 
such as hydraulic clamping, starting drills and flow of cool: 
ant, initiating depth measurement of each drill separately 
as it contacts metal, tripping into back traverse when the 
measured depth is reached, and returning crankshaft 10 
position for removal. 
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Green Light Signals Operator 
Within three seconds after drilling has started, a green light 


curacy fon the balancing machine advises the operator that the drill- 
__§| ing information has been completely transferred so that 
sists Oi § he can proceed with the measuring of unbalance on the next 
1g ma § crankshaft. Thus, operators of both machines work steadily 
r indi § with no lost time. 

| from 

static 

als on§ «(Time Reduced—Accuracy Increased 


reads § The average cycle for measuring and correcting unbalance 
to the is 66 seconds, determined by the time required to drill the 
ixture. deepest hole. Accuracy averages 0.2 ounce inches—sub- 
stantially better than previous standards. And the chances 

for human error are reduced to a minimum. 


This new Gisholt equipment puts accurate balancing of 
rically crankshafts on a swift production basis, at lower cost than 
If-syo fever before. It is another example of Gisholt’s unquestioned 
hhole§ leadership in the field of balancing. Full information is avail- 
nding § able upon request. 


C pa *Developed jointly with the Westinghouse Electric Corporation 

‘atio a 

f cool- f 

wars GI S H O LT M AC H I N E C O M PA N Y Close-up of correction drilling machine with crank- 
en the 1209 East Washington Avenue e Madison 3, Wisconsin shaft hydraulically clamped in position as drills ad- 
vaft to vance to six points for metal removal. When any drill 


becomes dull, a red light automatically warns oper- 


Look Ahead siping Keep Ahead ... with Gisholt ator and remains lit until drill point is changed. 
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SHELL LUBRICATION ENGINEER as 
the FIRST STEP to the RIGHT SOLUTION 











4 of any LUBRICATION PROBLEM *f 


| SHELL METAL-WORKING on 
_- gives 25% increase in 


PUMP CYLINDER HONING 


PROBLEM: Honing of large reciprocating 
pump cylinders 20 inches in diameter 
and 4 feet in length was “going slow” 
because metal particles were loading the 
hones. . . glazed hone surfaces produced 
an inferior product finish. 


SOLUTION: When the Shell Lubrication 
Engineer surveyed the problem, he rec- 
ommended the use of a Shell cutting oil, 
cut back for optimum flushing and cool- 
ing action. Improvement in the honing 


operation was immediately evident. A 
finer finish was produced, and production 
was increased by 25 per cent. 


CONCLUSION: It pays to consult the 
Shell Lubrication Engineer, regardless of 
the nature or size of your lubricating 
problem. Write for informative literature 
on Shell Metal-Working Oils. Shell Oil 
Company, Incorporated, 50 W. 50th St., 
New York 20, New York, or 100 Bush 
St., San Francisco 6, Calif. 


SHELL METAL-WORKING OILS 


For every metal...for every operation 
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Ingenious Mechanisms for Designers and Inventors 


Two Books that Form a Complete Course of Study 


To own these two volumes, that form a com- 
plete course of study, is to have a compre- 
hensive encyclopedia of mechanical move- 
ments unparalleled in scope and usefulness. 
Each volume is an entirely independent 
treatise on mechanisms; both books are 
similar in size and general character, but 
the contents are different 
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Every mechanism described and illustrated 


and 
embodies some idea or principle likely to = 
prove useful to designers or inventors. Vol- - 
ume I contains 536 pages and 300 illus- sepa 
trations; Volume II, 538 pages and 303 oat 
illustrations. Price, $8 set or $5 for either = 


book separately. 
THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 





Gear Design Simplified 


This book of working rules and formulas for 
designer and shop man, deals with spur 
Te isis? | §=6gears, internal gears, straight-tooth and 

Luton tant vnae of Genes | spiral-bevel gears, single- and double- 
helical gears, worm-gears, gear ratios (in- 
cluding transmissions of the planetary type) 


and the power-transmitting capacity of gears. 





All gear problems are presented in simple 
chart form. These 110 charts, with 201 draw- 
ings illustrating all kinds of gear problems, 
are easy to use and you can locate quickly 
whatever rule or formula is desired. Worked- 
out examples of gear design show exactly 
how all rules (or the formulas, if preferred) 
are actually applied in obtaining the es- 
sential dimensions, angles, or other values. 
Price $3 copy. 












Size 8-1/2 x 11 Inches 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 




















Ucw Cooks aud Publications 


ELECTRIC MACHINERY. By Michael Liw- 
schitz-Garik, assisted by Clyde C. 
Whipple. Published in two volumes, 
6 by 9 inches (Volume 1, 290 pages; 
Volume 2, 576 pages). Published by 
the D. Van Nostrand Co., Inc., 250 
Fourth Ave., New York 7, N. Y. 
Price, Vol. 1, $4; Vol. 2, $6.50. 

This is a comprehensive work on 
electric machinery brought out especial- 
ly for use in undergraduate courses in 
electrical engineering. Although written 
primarily for students, it also contains 
considerable material of value to prac- 
ticing engineers. It is published in two 
yolumes, the first of which deals with 
fundamentals and direct-current ma- 
chines, and the second with alternating- 
current machines. The aim has been to 
demonstrate the fundamental link be- 
tween the basic laws of electrodynamics 
and the performance characteristics of 
electric machines. With this end in 
view, the machines are treated from a 
general point of view and the features 
common to all of them are discussed in 
separate chapters. Among the subjects 
covered in Volume 1 are magnetic cir- 
cuit of the main flux; magnetic circuits 
of the leakage fluxes; losses and cool- 
ing; armature and field windings; con- 
struction and operation of direct-cur- 
rent machines; and starting of direct- 
current motors. The volume on alter- 
nating-current machines deals with the 
transformer; mechanical elements and 
windings of alternating-current ma- 
chines; polyphase and single-phase in- 
duction motors; synchronous machines; 
rotary converters; alternating-current 


commutator motor; motor application; . 


and the starting and protection of alter- 
nating-current motors. 


THE INDUSTRY-ORDNANCE TEAM. By Lieu- 
tenant General Levin H. Campbell, 
Jr., Chief of Ordnance, U. S. Army. 
461 pages, 6 by 9 inches. Published 
by Whittlesey House, McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., New 
York 18, N. Y. Price, $5. 

The amazing joint achievement of 
American industry and the Army Ord- 
hance Department in producing and de- 
livering fighting equipment to our armed 
forces and to those of our Allies is re- 
lated in this book. The industrial ac- 
complishment here described has never 
before been equalled in the history of 
the world. The author, as chief of the 
ordnance program in World War II, di- 
rected the design, production, storage, 
packaging, shipment, and maintenance 
of more than 2000 major pieces of fight- 
ing equipment and 700,000 different 
kinds of spare parts designed to keep 
the equipment in first-class combat con- 
dition. There is no one, therefore, in a 
better position to record the American 
achievement. Facts and figures are giv- 
en, and many illustrations and charis 
are included. 


METALLURGY. 


By Carl G. Johnson. 418 
pages, 5 1/2 by 8 1/2 inches. Pub- 
lished by the American Technical 
Society, Drexel Ave. at 58th St., 
Chicago 37, Ill. Price, $5. 

The fundamentals of metallurgy of 
interest to those concerned with the 
design, shaping, sizing, or fabrication of 
metal products are discussed in this 
book. This is the third edition of the 
book, and contains a _ considerable 
amount of new material, including in- 
formation on bearing alloys, aluminum 
alloys, alloy steels, copper and copper 
alloys, cast iron, and heat-treatment. 
One of the features of this work is a 
glossary giving the most commonly 
used terms employed in the working, 
treating, and testing of metals and 
alloys. It should be pointed out that the 
text has been planned to serve merely 
as an introduction to the science of 
metallurgy, no attempt having been 
made to present a complete discussion 
of the many phases of the science. 


Best’s SAFetTy Directory (1946-1947). 
351 pages, 8 by 11 inches. Published 
by the Alfred M. Best Co., 75 Ful- 
ton St., New York 7, N. Y. Price, $5. 


This is a complete reference volume 
covering all types of safety products. It 
includes information on more than 1000 
products, devices, and equipment used 
in connection with safety, first-aid, hy- 
giene, health conservation, and fire pro- 
tection. Besides describing the various 
types of safety devices and their use, 
the book gives the names and addresses 
of manufacturers, distributors, and local 
dealers, It should be of use to managers, 
safety directors, purchasing agents, 
plant superintendents, and industrial 
medical personnel. 


PRACTICAL DESIGNS FOR DRILLING, MILL- 
ING, AND TAPPING Toots. By C. W. 
Hinman. 416 pages, 6 by 9 inches. 
Published by the McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York 
18, N. Y. Price, $4.50. 

This is the second edition of a manual 
that demonstrates the best methods for 
designing, drafting, and using drill jigs, 
gages, hand tools, and tapping and mill- 
ing fixtures. Attention is directed to the 
fundamental principles on which all 
tools must be designed. Detailed opera- 
tional functions of tools, mathematical 
formulas, tool engineering tables, etc., 
are included. A chapter on special and 
standard machine operations illustrates 
some of the progress that has been made 
during the war period. 


MACHINING ALUMINUM ALLOYS. 124 pag- 
es, 6 by 9 inches. Distributed by 
the Reyno!ds Metals Co. (Depart- 
ment 47), 2500 S. Third St., Louis- 
ville 1, Ky. Price, $1. 

This little manual has been prepared 
in answer to requests for recommenda- 








tions on machining aluminum alloys. 
An outstanding feature is « section con- 
taining eight charts which make avail- 
able in compact form recommendations 
covering eight of the most important 
machining operations. The data in- 
cludes tool material and design, as well 
as speeds and feeds for each operation. 
There is also information on lubricants, 
coolants, and cutting compounds. 


OPEN-END AND Box WRENCHES. Simpli- 
fied Practice Recommendation of 
the National Bureau of Standards 
No. R220-46. 13 pages, 6 by 9 inches. 
Obtainable from the Superintendent 
of Documents, United States Govern- 
ment Printing Office, Washington 25, 
D. C. Price, 5 cents. 


SranpaRD Cope For Aro AND GAs WELD- 
ING IN BUILDING CONSTRUCTION. 68 
pages, 6 by 9 inches. Published by 
the American Welding Society, 33 W. 
39th St., New York 18, N. Y. Price, 
50 cents. 

* 


* * 


Motion Picture on Design for 
Arc-Welded Structures 


Simplified design, freedom in plan- 
ning, the use of less material without 
sacrificing strength, and easier fabrica- 
tion and erection resulting from the use 
of arc-welding in structural engineering 
are demonstrated in a motion picture 
produced by the Lincoln Electric Co. en- 
titled “Design for Arc-Welded Struc- 
tures.” This film was produced to assist 
architects, engineers, contractors, and 
others in the structural field to visualize 
the improvements in design and con- 
struction made possible by the use of 
the arc-welding process. The film, which 
runs for approximately fifteen minutes, 
is available in 16-millimeter sound-color 
prints from the Lincoln Electric Co., 
12,818 Coit Road, Cleveland 1, Ohio. 

* 


* * 


Newly Elected Officers of the 
Instrument Society of America 


The first National Instrumentation 
Conference and Exhibit, held in Pitts- 
burgh from September 16 to 20, was 
attended by approximately 4000 per- 
sons. At this conference, the Instru- 
ment Society of America installed the 
following new officers: President, C. O. 
Fairchild, consulting physicist; first 
vice-president, Carl Kayan, professor of 
mechanical engineering, Columbia Uni- 
versity; vice-presidents, H. Barnum, 
sales consultant, J. B. McMahon, engi- 
neer with the Republic Flow Meters 
Co. and Ralph Munch, research chemist 
with the Monsanto Chemical Co.; treas- 
urer, Hugh Ferguson, superintendent of 
testing of People’s Gas Light and Coke 


Co.; and executive secretary, Richard 
Rimbach, president, Instruments Pub- 
lishing Co. 
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ObEL yy, 


Robert S. Drummond 


Robert S. Drummond, who founded 
the National Broach & Machine Co., De- 
troit, Mich., seventeen years ago, died 
on October 9 at the Ford Hospital in 
Detroit after a two months’ illness. He 
was president and director cf the com- 
pany until his death. 

For the last two decades, Mr. Drum- 
mond had been recognized internation- 
ally as one of the foremost authorities 
on gear practice, especially on gear fin- 
ishing. He was well known by the engi- 
neering fraternity as a speaker and 
writer, having several books and in- 
numerable papers to his credit. 

Mr. Drummond was born in Philadel- 
phia on September 30, 1884, and grad- 
uated from Lehigh University as an 
engineer in the class of 1906. After 
graduation, he was connected with the 
Williams & White Co., of Moline, IIl., 
for a period of three years, and then 
went to Detroit. For ten years he was 
in charge of manufacturing and sales 
for the Gear Grinding Machine Co., of 
Detroit, and then became general man- 
ager of the Detroit Steel Products Co., 
of which he was also a member of the 
board of directors. 

Mr. Drummond was a member of the 
Society of Automotive Engineers. 


Fred S. Weatherby 


Fred §S. Weatherby, New England 
manager for the American Machinist 
and Product Engineering, died suddenly 
of a heart attack in New York City on 
October 3, aged sixty-nine years. Mr. 
Weatherby had been a member of the ad- 
vertising sales staff of the American Ma- 
chinist for almost forty-six years. At the 
age of eighteen, he became advertising 
manager of J. A. Fay & Egan Co., Cin- 





Fred S. Weatherby 


cinnati, Ohio, which position he held for 
three years. Shortly after leaving that 
concern, he joined the American Ma- 
chinist. When a Boston office was estab- 
lished by the McGraw-Hill Publishing 
Co. in 1929, Mr. Weatherby was made 
New England manager. He is survived 
by his wife and three children. 


NOVEMBER 7-8—Tenth annual NATIONAL 
TIME AND MOTION StTupy CLINIC sponsored 
by the Industrial Management Society, 
at the Continental Hotel, Chicago, II1.; 
the theme will be “Productivity Creates 
Wages.” For further information, ad- 


dress the Society at 176 W. Adams St., 
Chicago 3, III]. 


NovEMBER 7-8 — National Fuels and 
Lubricants Meeting of the Soctmry or 
AUTOMOTIVE ENGINEERS at the Mayo 
Hotel, Tulsa, Okla. Secretary and gen- 
eral manager, John A.C. Warner, 29 W. 
39th St., New York 18, N. Y. 


NOVEMBER 17-22— Annual meeting of 
the AMERICAN WELDING Society at the 
Hotel Ambassador, Atlantic City, N. J., 
in conjunction with the National Metal 
Congress and Exposition. Secretary, 
M. M. Kelly, 33 W. 39th St., New York 18, 
N. Y. 


NOVEMBER 18-22 — NATIONAL METAL 
CONGRESS AND EXPOSITION in Atlantic 
City, N. J., under the auspices of the 
American Society for Metals. For further 
information, address managing director, 
W. H. Eisenman, 7301 Euclid Ave., 
Cleveland 3, Ohio. 


DECEMBER 2-4—National Air Transport 
Engineering Meeting of the Socrery or 
AUTOMOTIVE ENGINEERS at the Edgewater 
Beach Hotel, Chicago, Ill. Secretary and 
general manager, John A. C. Warner, 
29 W. 39th St., New York 18, N. Y. 


DECEMBER 2-6—Annual meeting of the 
AMERICAN SOCIETY OF MECHANICAL EN- 
GINEERS in New York City. Clarence E. 
Davies, secretary, 29 W. 39th St., New 
York 18, N. Y. 


DECEMBER 2-7—SEVENTEENTH NATIONAL 
PowErR SHow at Grand Central Palace, 
New York. Further information can be 
obtained from the manager, Charles F. 
Roth, Grand Central Palace, New York 
ii, 2. Z. 


DECEMBER 9-11—Annual meeting of the 
SocIETY FOR EXPERIMENTAL STRESS AN- 
ALYSIS at the Hotel New Yorker, New 
York, N. Y. For further information, 
address the Society at P. O. Box 168, 
Cambridge 39, Mass. 


JANUARY 14-17, 1947—NaATIONAL MATE- 
RIALS-HANDLING EXPOSITION at the Public 
Auditorium, Cleveland, Ohio. Chairman 
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of 
Heimer, 
Co., Chicago, Ill. 


exposition committee, Edwin J, 


president of Barrett-Cravens 


JANUARY 23-26, 1947— Second confer. 
ence and exhibit of the Low-Pressupg 
DIVISION OF THE SOCIETY OF THE PLAsticg 
InpustTrY, INnc., at the Edgewater Beach 
Hotel, Chicago, Ill. For further informa. 
tion, address the Society of the Plastics 
Industry, Inc., 295 Madison Ave., New 
York 17, N.Y. 


FEBRUARY 24-28, 1947—Spring meeting 
of the AMERICAN SociETy FOR TESTING 
MATERIALS at the Benjamin Franklin 
Hotel, Philadelphia, Pa. Secretary, C. L, 
Warwick, 1916 Race St., Philadelphia 3, 
Pa. 


MarcH 17-19, 1947—Cuicaco Propduc- 
TION SHOW AND CONFERENCE in the Ex- 
hibition Hall of the Stevens Hotel, Chi- 
cago, Ill., under the auspices of the 
Chicago Technical Societies Council, 53 
W. Jackson Blvd., Chicago 4, IIl. 


Apri 29-May 1, 1947—INpDuUSTRIAL 
PACKAGING AND MATERIALS HANDLING 
EXPposiITION at Hotel Sherman, Chicago, 
Ill., sponsored by the Industrial Packag- 
ing Engineers’ Association of America, 
134 S. La Salle St., Chicago 3, IIl. 


May 5-11, 1947 — Nationat PLAstTics 
EXPosITION at the Coliseum, Chicago, 
Ill., under the auspices of the Society of 
the Plastics Industry, Inc., 295 Madison 
Ave., New York 17, N. Y. 


JUNE 16-20, 1947—Annual meeting of 
the AMERICAN Socrery FOR’ TESTING 
MATERIALS at the Chalfonte-Haddon Hall, 
Atlantic City, N. J. Secretary, C. L. 
Warwick, 1916 Race St., Philadelphia 3, 
Pa. 


New DoAIll Instruction Program 


Volume I of “Instruction Programs” 
cevering the technique of contour saw- 
ing is now being distributed by the 
DoAll Co., Minneapolis, Minn. Primarily 
intended for use in educational and 
vocational institutions, this book should 
also be useful to companies in instruct- 
ing new employes. The material covers 
contour sawing and filing in all its 
aspects—applications, operational tech- 
niques, etc. The book is divided into 
two sections, one covering conventional 
and the other high-speed sawing pro- 
cedures, including work projects and 
tests to be given trainees, as well 4 
grading data. Further information can 


s 


be obtained from the DoAll Co., 13¢1 
Washington Ave., S., Minneapolis 4, 
Minn. 

 &. *& 


Although the civilian labor force ii- 
creased by 5650 in the first post-war 
year, the number of women workers de- 
creased by 2,160,000, according to the 
Women’s Bureau, United States Depart- 
ment of Labor. 














One revolution of the Whiting Stamping 
Trimmer—trims flash and forms offset at 
lower edge simultaneously—on these cover 
stampings used on lubrication equipment. 





about the WHITING 


STAMPING TRIMMER 


Quickwork stamping trimmers trim, form, 
and bead complicated stampings in a matter 
of seconds—and do it accurately. Eliminating 
the need for expensive trimming dies and sav- 
ing valuable press time, they cut production 
costs and speed output as well. 

Handling almost any type of stamping in a 
single plane, Quickwork trimmers trim steel, 
stainless steel, and aluminum alloy stampings, 
with or without flash, with equal ease. Fixtures 
are especially adapted to the job, guiding even 
the most intricate stampings throughout the 
entire pass. 

Check the possibilities of a Quickwork for 
solving your stamping trimming problems; 
write for Bulletin QW-119. 








= EORPORATION 
. 15673 LATHROP AVENUE * HARVEY, ILLINOIS 


. Export Department: 30 Church Street, New York 7, New York 
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DESIGN, FIXTURE AND TOOL 


Automatic Work-Indexing Device for Milling 
Machine—By Edward Lay 


Die for Making Square-Cornered, Air-Tight Contain- 
ers in One Operation—By C. W. Hinman 


DESIGN, MACHINE 


What Production Engineers Would Like in the Way 
of New Machine Tools—By William F. Pioch 


Friction Clutch Operated by Centrifugal Force 


Ratchet Mechanism that Converts Reciprocating Move- 
ment to Continuous Rotary Motion—By H. B. Schell 211 


Fine Feeding Mechanism Adjustable from 1 to 50 
Microns per Revolution—By Bernard J. Wolfe.... 212 


Motion Picture on Design for Arc-Welded Structures 269 


HEAT-TREATING 


Automatic Induction Hardening of Ford Starter Ring 
Gears—By Charles 0. Herb 


Warpage of Mower Blades Reduced and Production 
Increased by Induction Hardening 


INSPECTION METHODS 


Buick’s Advanced Practice in Inspecting Cylinders.. 176 


MANAGEMENT PROBLEMS 


Automotive Manufacturers are Geared to Set the 
Pace Again 


MATERIALS, METALS, AND ALLOYS 


Bright Corrosion-Resistant Surface for Zine or 
Cadmium Plate 


Kennametal Extruded Rounds Available for 
Wear-Resistant Parts 


Improved Phenolic Resin Eliminates Air Bubbles in 
Plastic Castings 


High-Speed Steam Cleaning Detergent for Heavy- 
Duty Industrial Use 


Compound Protects Fluorescent Lamps from 
Humidity 


Dye Solution Applicable to Many Types of Plastics.. 219 


Solder with Flux in Grooves on Outside Surface .... 219 


~<a 
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MEETINGS AND EXPOSITIONS 


Western Metal Congress and Exposition 
A.S.T.E. Convention Cancelled 


Surplus Machines and Foreign Markets Discussed 
by Machine Tool Builders 


National Metal Congress and Exposition 
National Materials-Handling Exposition 
New Officers of the Magnesium Association 


Newly Elected Officers of the Instrument Society 
of America 


NEWS OF INDUSTRY 


Engineering News 
Huge Requirements of the Automobile Industry.... 


News of the Industry 


SHOP PRACTICE 


Permanent-Mold Casting of Pistons by Chrysler’s 
High-Production Methods—By Charles H. Wick... 


Polishing and Plating Oldsmobile Three-Piece 
Bumpers—By Charles 0. Herb 


Chevrolet Makes Parts Directly from Steel Chips... 
Hot-Coiling Automotive Suspension Springs 


Thread Grinding with Crush-Dressed and Diamond- 
Dressed Wheels 


The Role of Casting in Engineering Production— 
By C. R. Austin 


Precision Drilling and Boring with Bullard 
Man-Au-Trol Spacer 


Broaching Thirty-Three Internal Involute Splines in 
One Operation 


Shop Equipment News 
A Calculator that Facilitates Selection of Press Size 250 


Use of Tension in Sizing Operations on Seamless 
Pipes and Tubing 


Blind Rivets Made from Monel 


WELDING 


Welding Automobile Bodies at Kaiser-Frazer’s 
Willow Run Plant—By Charles H. Wick 


Single-Pedestal Welder Increases Oil-Tank Output... : 


Your Progress Depends Upon Your Knowledge of Your Industry 
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ONE CAME BACK 


One of the legends surrounding the making of Da- 
mascus sword blades is that the smiths developed a 
delayed quench consisting of thrusting the heated 
blade into the body of a slave. This gave the re- 
quired properties, but it was prodigal of manpower, 
and inconvenient besides. The smith usually had 
to leave town to do his heat treating in quiet. 


Today, metallurgists can obtain properties they 
need in steel by simpler, less improvident means. 
A little molybdenum is one way of doing this. 
It is a proved means of obtaining the harden- 
ability that assures good performance in service. 
Practical working data on molybdenum 
steels are available from Climax upon request. 


























MOLYBDIC OXIDE—BRIQUETTED OR CANNED e FERROMOLYBDENUM @ “CALCIUM MOLYBDATE” 
CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
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SCHATZ 


Commercial 








Industry’s 1947 model equipment is very much anti-friction 
minded, yet cost-conscious, as well. And here’s where Schatz 
“Commercial” Ball Bearings hold the answer ...on both 
counts. 

Take apart a “Commercial” bearing and you find only 
through-hardened, chrome alloy precision balls, which roll 
on high-grade, carburized, hardened and tempered cold- 
rolled steel races. This inherently sturdy construction adds 
extra utility at every turn, greater resiliency, needed ca- 
pacity for the heavier loads, and trouble-free operation. So 
it’s not unusual to find “Commercials” rolling along in 
printing presses or clothes wringers, vending machines or 


escalators...delivering friction-free operation, whatever the 
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BALL BEARINGS 














service requirements. 

“Commercial” Ball Bearings are manufactured in every 
standard type and size. The common denominator in each 
is the half-century of Schatz manufacturing experience, plus 
the engineering counsel that’s ready to lend a knowing hand 
and fit the right bearing to your application. 

Remember, Schatz makes only ball bearings, and “Com 


mercials” are manufactured only by Schatz. 


THE SCHATZ MANUFACTURING COMPANY 
POUGHKEEPSIE, NEW YORK 
REPRESENTATIVES LOCATED AT 

Detroit: 2640 Book Tower—26 + Cleveland: 402 Swetland Building—-15 


Chicago: 8 S. Michigan Ave.-3 + Los Angeles: 5410 Wilshire Blvd.—36 
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For production - 
die tryout- die spotting 


Built by the originators of allsteel welded 
construction, the Verson 200 ton Universal 
Hydraulic Press incorporates all the exper- 
ience and knowledge that a quarter of a 
century of press building can pour into one 
machine. Here are the features that make 
this a better press: 





*FAST ... a real producer on drawing, form- 
ing and stamping jobs. 


*SENSITIVE ... for die spotting and die 
tryout the moving platen can be brought to 
the work so smoothly that motion is hardly 
perceptible. 


*SELF-CONTAINED ... a single compact 
unit that occupies a minimum of floor space, 
yet all parts are easily accessible. 


*PLUS THESE EXTRAS... cushion Distunce between housings : 
equipped ... liberal die space . . . adequate ae er 
stroke for a wide variety of jobs. Stroke of platen . . = 












Why not plan to put Verson’s experience Shut height, bed to platen, 


° . i : 30” 
and press building ability to work for you? stroke down... . . : ' 
‘ . d " Area of platen. . . . . . 36 FB x 66 RL 
VERSON ALLSTEEL PRESS co. orn a) re Me 





9309 S. KENWOOD AVE., CHICAGO 19, ILLINOIS 
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LIGHTWEIGHT 
COMFORT 


SAFETY GOGGLES 





The result of long research and experimentation, the new 

No. 600 A-O Panoram Plastic Safety Goggles provide safety, clear wide-angle 

vision, lightweight comfort and attractive appearance. They have easily re 

placeable plastic lenses; frames that conform closely to forehead and facial contours; 

eyecups that provide maximum protection, yet give sufficient ventilation to reduce 

fogging; bridge which fits any size nose comfortably—without pressure or facial re- 

sistance. Goggles may be worn directly over eyes or over personal glasses. Frames 

and lenses are available in either clear or green acetate. Especially recommended for 

jobs such as chipping, grinding, babbitting, riveting, hand tool and machine 
operations, rail and rivet cutting and spike driving. 


Send to your nearest A-O Safety Representative for bulletin which describes the 
many unusual features of this new A-O development. 


American & Optical 
Sa fet c 3 Dit is ion 


SOUTHBRIDGE, MASSACHUSETTS 
BRANCHES IN PRINCIPAL CITIES 
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NE mark of the Bunting Authorized Dis- 


tributor is ability to deliver. Bunting Precision 
Bronze Bars and Standard Stock Bearings are a part 
of his capital invested in your community. Try him. 


The Bunting Brass & Bronze Company, Toledo 9, Ohio. 


Branches in principal cities. 


BRONZE BEARINGS 


BUSHINGS 


PRECISION BRONZE BARS 


51 
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TOMORROW'S BEARING — 
HERE TODAY 


This revolutionary forward step in bearing 
design has proved itself on the toughest 
assignments for the past eleven years. It is 
not only a highly efficient precision bear- 
ing, but its self-sealing features also help 
you improve the performance and lower 
the cost of producing your own equipment 
through streamlined design. — are 
the facts: 
Standard Type 


® 100% more grease capacity than any other 
standard self-sealed bearing. 


Factory packed with Norma “Stability-Tested”’ 
grease. Relubricate only after years of service. 








Grease retained close to balls and 
raceways by built-in, wearless seals. 





Flanged seals with grease grooves 
provide adam against leakage; prevent 
entrance of dirt. 

Eliminates up to 10 machining 
operations and upto 22 parts 

required with some con- 

ventional mounting. 





Prevents slippage, peening, 
cocking — obviates use of steel 

inserts in soft metal housings. 
Increases shaft strength; reduces over- 
hang; provides compactness — locknuts 
and wide sealing parts are eliminated. 








PATENTED BY NORMA-HOFFMANN 


‘AURMA-AUFFMANN 


PRECISION BALL, ROLLER AND THRUST BEARINGS 


HERE ARE MAJOR VARIATIONS: 


Shoulder (snap) Grease fillingopen- Permanently bee NORMA-HOFFMANN BEARINGS CORPORATION 
wire. No housing img. Shoulder ring sealed. For shafts STAMFORD, CONNECTICUT 
shoulders needed. optional. Seals re- under 20 m/m. Seals FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Seals removable. movable. not removable. : Pittsburgh, Cincinnati, Los Angeles, 

San Francisco, Portland, Ore., Seattle, Phoenix 


NOTE: Write for ‘Cartridge’ Bearing Catalogue. Address Dept. P 
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SEND FOR OUR VEW 4-PAGE GEAR CATALOG 


mall Gears are made in almost endless variety. Frequently their applications are entirely 
without precedent. This was especially true during the war. New principles, new design, 
new engineering, a different approach to power transmission problems . . all these things 
and more are often required to produce the greater efficiency and economy of G.S. Fractional 
Horsepower Gears. The G. S. Gear Catalog just printed, illustrates and describes many different 
types and applications of G.S. Small Gears. It offers valuable aid to anyone concerned with 


specifying Gears from 12 to 96 D.P. Just ask for a copy on your company stationery. No cost 
or obligation is involved. 


BAAR Speciaties 


EXCLUSIVE MANUFACTURERS OF FRACTIONAL 
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PROFILE GRINDING 
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THE STUDER 
PROFILE GRINDER 


The Studer principle employs a tracer finger 
which follows the form of a template and 
transmits its movements to the grinding wheel 
through a pantograph. The wheel and stylus 
can be swiveled. Because the wheel is shaped 
beforehand proportionately to the exact shape 
of the tracer finger, an object can be ground 
over its entire length in one operation—with 
one wheel. Because a fixed template is used, 
errors due to incorrect manipulation are elim- 
inated. A special template holder permits the 
grinding of circular forms of contours like 
cams over their entire circumference. 
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HIGH PRECISION MACHINE TOO 
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WITHIN LIMITS OF 


Now you can perform intricate profile grinding at 
practical high speeds and to exceptional degrees of 
accuracy! With the Studer Profile Grinding Machine 
Type PSM you can attain accuracy to within 
+0.0002” in producing profile gages, straight or 
circular form tools, sectional dies, complete con- 
tours like cams, templates and similar parts of 
hardened steel. Profiles up to 5.9” in length can be 
ground from end to end in one continuous opera- 
tion without moving work-piece or template. Cir- 
cular work up to 4” in diameter can be ground, and 
flat pieces—several of which can be stacked for 
grinding at one time—can be handled up to 2” in 
thickness. Small sized profiles can be accurately 
produced without preliminary grinding to form, and 
clearance angles on parts such as form tools can 
be ground without removing the work from its 
original setting. 


These are the highlight features of the Studer 
Profile Grinder. If you can use its exceptional 
accuracy, its speed and ease of operation, its 
amazing versatility, write for complete information. 


We also represent in the United States these 
other makers of Swiss High Precision Equipment: 
Societe Genevoise d’Instruments de Physique 
(SIP), Andre Bechler, Mikron, Safag, Sa!laz, 
Schaublein, Lienhard, Billeter. Our engineers will 
be glad to work with you in specifying and using 
equipment for the highest precision machining. 


AND MEASURING INSTRUMENTS 


CHRYSLER BUILDING 
New York 17, New York 









INSIST ON 


The Flexible Shaft Machine occupies a unique place in Industry. 
It is perhaps the most versatile tool in the modern shop. 


Grinding—Drum and disc sanding—Rotary filing—Wire brush- 
ing—Buffing—Polishing—many other operations—all done with one f p> = 'rH.P.Multi-speed 


countershaft unit. 


Haskins Portable Flexible Shaft Machine. And done better, too— we 900 to 3600 RPM. 
ench-height ped- 
and faster—with less effort on the part of the operator. The result— | a. 360° motor 
swivel, 
@ savings to you of both man power and machine hours. Send for 
details. 


R. G. HASKINS COMPANY 


617 S. CALIFORNIA AVE. * CHICAGO 12, ILLINOIS 


FLEXIBLE SHAFT EQUIPMENT 
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This McIntyre Series 100 precision 
gear-type pump .. . for capacities from 

-1 GPM to 5.5 GPM at pressures 

from 0 to 1000 psi for hydraulic oil at speeds 
up to 4000 rpm . . . puts accurate perfor- 
mance into the smallest space. Yet it 

costs no more than larger pumps made 

to less exacting specifications. 


McINTYRE PRECISION 


Because McIntyre machining methods 
are capable of holding flat surfaces to 
one light band and vital dimensions 

to a plus or minus tolerance of .000025”, 
it is routine instead of special 
production when McIntyre makes 
precision pumps and fluid motors 
carrying the light-band trade-mark. | 
That’s why they cost so little. 


APPLICATION FACTS 


Bulletin 425... describing how center 
plates and spur gears of different 
widths determine capacity ... how 
they handle even corrosive liquids... 
how adapters fit all drives ... suggests 
how McIntyre Model 100 precision 
pumps can improve performance 

of washing machines, dish washers, 
machinery control mechanisms, 
pressure lubrication, circulation 
systems for coolants, cutting oils 

and other fluids, and aircraft 
hydraulic systems. Write for your 
The studs. wes Wley Aa, | Pump shown slightly larger than actual size 


Newton 58, Mass. 
THE M:‘INTYRE co. 


PURAPS AND FLUID MOTORS 


THE ULTIMATE IN PRECISION IDENTIFIED BY THE LIGHT BAND 
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SMOOTHER ACTION! 
HIGHER PRECISION! 


; LONGER LIFE! 


Every rotating part of every Gusher Coolant Pump is now dynamically balanced! 
You can install a Gusher Pump on your finest jig borer, your most accurate 
grinder, on any machine where even a slight amount of vibration can affect 
precision, and know that Gusher’s smooth, steady operation will contribute to 
the accurate results you want. 


And wherever you install them, Gusher Coolant Pumps, with their twin features 
of Dynamic Balancing and All Ball Bearing Construction, give you longer 
trouble-free service. Coolant pump repairs are brought down to an irreducible 
minimum when Gusher Coolant Pumps are installed. 


Ruggedness, accuracy, dependability are built into every part of Gusher Coolant 
Pumps. There are no metal-to-metal contacts in the impeller; grit and small 
chips flow right. through without clogging or damaging the pump. They have 
fewer moving parts and a rugged, one-piece shaft. They are designed to start 
instantly, without priming and they can be throttled to any extent without 
building up pressure. 


Dynamic balancing ... plus ball bearing construction .., plus all these other 

features make Gusher Coolant Pumps the choice of the leading builders of 

the finest machine tools. Types, sizes and capacities to fit almost every 
requirement. The Ruthman Machinery Company, 1807-1823 Reading Road, 
incinnati 2, Ohio. 


GUSHER COOLANT PUMPS 
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If you need a long-life compressor...one that 
has the stamina to generate Air Power con- 
tinuously at full capacity, 24 hours every day, 
week after week... you need an Ingersoll-Rand 
Class “ES.” 

This heavy-duty compressor is designed, 
built, tested, and rated for severe service 
throughout many years, In addition, it is the 
most efficient, trouble-free single-stage com- 
pressor available. For these reasons an ‘“‘ES” 
will save you hundreds, perhaps thousands, of 
dollars during its lifetime. 

Whenever you have problems concerning 
Air Power... its generation, its distribution, 
or its thousands of labor-aiding uses...call on 
an I-R Engineer. He can help you in many ways. 


. 


Ingersoll-Rand [FR| cms no 0c 


TURBO BLOWERS - CONDENSERS - 
a — CENTRIFUGAL PUMPS + OIL AND GAS ENGINES 
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New. MAN-AU-TROL SPACER 


Designed for installation by you on your drills, the new Bullard MAN-AU-TROL Spacer, in most 


cases, eliminates hole-locating jigs...and the time, money and labor required to design, make, 
handle, repair and store them. 
With unprecedented speed, ease and accuracy, you can set up the Spacer to do the work 
of jigs that may take weeks or months to make. Once its lateral and longitudinal position stop 
rods are set for a pattern of holes, the manually controlled, automatically operated Spacer 
will repeat that pattern indefinitely to the highest standard of commercial spacing accuracy. 
Extreme flexibility permits the use of the Spacer on a large variety of large and small work. 
The results: faster, more accurate production...lower costs...less overhead...less human 


i U L L A RD atigue—all valuable factors in improving your competitive position. Write for MAN-AU-TROL 


Spacer Bulletin. 


Made in 2 sizes—30” x 20” (illustrated) for larger work on 4’, 5’ and 6’ 


W MET HODS Radiat Orit; and 4” x 4” for work usually done on smaller types of drills. 
CREATES NE o MORE 


NES © 
mACHI 
tO MAKE 
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PAIRED,.PREGIS 


BATH TAPS ... GAGES 
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sollua o Rone Goat pe ape 


tempo” of operator and hammer at the most 
efficient production pace. This coordination 
of effort increases production of closer toler- 
ance forgings with fewer reheats, assures 
more uniform forgings and reduces machin- 
ing costs. 





| (Types 1B, 2B, ‘in Sith 


special, oon: concrete foundation snd sim-_ 
plifies installation and relocation of the ham- 
mer, if necessary. : 
Write for more information about the 

Lobdell-Nazel Type B Forging Hammer, one 

of the many Lobdell-Nazel Hammers that 
are, by far, the most widely used air-actuated, 
motor-driven hammers in the world. 








MILL MACHINERY «+ DILL “T-H"” SLOTTERS » ROLLS FOR ALL INDUSTRIES 
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TIME-SAVING 
TOOLING 
IDEAS 


R and L Turning Tool set up for 
drilling, turning and burnishing 
in one operation. Note ample 
room for chip clearance. 


R and L Turning Tool set up for 
turning two diameters while drill- 
ing or reaming. 
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The two set-ups shown are but two of the dozens of 
“combined operations” which R and L Turning Tools 
make possible. Their multiple use, multiple operation 
features point the way to tooling shortcuts by enabling 
you to set up as many as three different operations on 
one turret. Perform drilling and turning; turning, center- 
ing and burnishing; pointing and form turning; turning 
two diameters and other similar jobs with this single, 
simple tool. Ruggedly built, and simplicity itself, the 
R and L Turning Tool will increase your production 
capacity and lower maintenance costs. Built in five 
sizes to fit most machines, they are described in full 
in the R and L Booklet. Write for your copy of this 
valuable, idea-full data book today. 


RaolL TOOLS 


1825 BRISTOL STREET 
NICETOWN — PHILADELPHIA 40, PA. 








_ MORFLEX Coup 





Chicago Pneumatic Tool Com- 
pany’s portable hydraulic system, 
adaptable to cold riveting, piercing, 
pressing and pulling operations, 
uses Morflex Couplings on the 
power unit shaft between motor 
and pump. Morflex Couplings ab- 
sorb shock, vibration, prolong ma- 
chine life in the severest service. 
MORSE CHAIN COMPANY, 
Detroit 8, Michigan; Ithaca, N. Y. 


MORSE ROLLER and SULENT CHAINS 
and COUPLINGS 
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MADISON-KIPP 
Whawuciune Cte Cddig 


highest daily production 
potential in the biangyy of 
metal roar : 


fa Whether your requirements are for small or large 
parts, if your quantities are substantial enough to sup- 
port economical production, there is no process, we 
believe, that can equal die casting from the standpoint 
of pleasing product appearance, accuracy, strength 
and lightness. All of these advantages apply at no 
cost penalty and often at substantial savings. 


The die casting industry is notable for its excellent 
mechanics who produce one success after another. 


MADIS Gecca eRe 


203 WAUBESA STREET, MADISON 4, WISCONSIN, U. S. 


Skilled in die casting machonien. experienced in lubrication enginee 
P of really high speed air tools. 
NS ATELIERS Gasquy, 31 Rue du Marias, Brussels, Belgiu 
Belgium, Holland, France, and Switzerland. 
LTHARD & CO. Ltd., Carlisle, England, sole yl Engla 
countries, india, Australia, and New Zealand. 
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THE BEVEL GEAR WITH 
LOCALIZED TOOTH BEARING 


PINION APEX 
PINION APEX DEFLECTED OR 
ON CENTER ASSEMBLED OFF _ - 
CENTER 











= enters, 


Ba He 











TOOTH BEARING SHIFTE 
OFF CENTER 
BuT STILL SAFE 





f__ __- 


eee ee 


() 





ee nna 











The usual operating position for Coniflex gears can have the 
generated straight bevel gears is bearing changed here. 
here. 


— and this can be done without dangerous concentration of load at the ends of 
the gear teeth. 


The latest Gleason Straight Bevel Generators, in the medium and 

large sizes, have a positive cam-controlled advance of the tool slides 
at each end of the cutting stroke. . . result: 
a gear tooth relieved at the ends for: 


1. WIDER OPERATING TOLERANCES 
2. SMOOTHER QUIETER OPERATION 
3. EASIER ASSEMBLING 


For informative literature on Coniflex gears 
write for ‘‘Generated Straight Bevel Gears.”’ 
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Let’s clean FABRICATORS NEED STEEL 


house now— 
start scrap 


moving | STEEL MILLS NEED SCRAP 








Here’s what you can do to help get much-needed scrap to Steel Mills. 


Check Your Plant and Property and appoint some- 
one to earmark every piece of machinery and equipment 
that can be cut up for scrap. 


Linde can help you work 
out a practicable scrapping 
program— just call our nearest 
office. 


Consult Your Local Scrap Dealer to learn what size 
scrap brings highest returns—then flame-cut to size all 

2 obsolete machines, structural shapes, pipe, old boilers, 
and other large pieces. 


To help you identify the 
common metals for proper 
scrap classification, we will be 
glad to send you, without 
charge, as many copies as you 
need of the wall charts “‘Iden- 
tifying Metals by Spark Test- 
ing” (ask for form 4666) or 
“Simple Tests for Identifying 
Metals” (ask for form 2299). 


Classify and Segregate alloy steels and other special 
materials to be sure they are used to best advantage 
and to obtain higher prices. 


Move Scrap Fast when it is ready. Sell it, ship it— 
keep it moving. 


ore rete ene seamen 


Unit of Union Carbide and Carbon i gt mae 


In 1 Canada: Dominion kposioin ae Limited, Toronto 
. : si 
i 
i 
1 
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# A ee ae oy. % 
£ ~ whit ee es SS 
Both man and grinding wheel on this snagging job must be 
plenty tough . . . and toughness is one of the features scienti- 
fically “built” into BAY STATE SNAGGING WHEELS AND 
CONES. This rugged quality is not all. BAY STATE’S special 
resinoid and vitrified bonds assure faster, cleaner, stock- 
removing action, resulting in a definite increased economy. 
Our unique method of rigidly imbedding the steel nut, on the 
§ taper cup shapes, is an added safety factor. 


Detailed snagging wheel bulletins . . . either portable snagging 
or for heavy swing frame and floor stand grinders are yours 


for the asking. 
a 3 £4 ee _” ee aa 3 . Z3 = 73 ES 
Mee gee: SS 
es ons +4 . 
mamas 4s 


3 : 
<he BS 


& 2 


BAY STATE ABRASIVE PRODUCTS CO. * WESTBORO, MASSACHUSETTS, U.S. \. 
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The adaptability of standard Twin Disc Machine Tool 
Clutches to a wide variety of applications is one reason 
why today the list of machine tool manufacturers who 
standardize on Twin Disc Products reads like the in- 
dustry’s blue book. These manufacturers have found that 
there is a proved Twin Disc Product for every clutch 
problem. 

The Model MTS and MTU machine tool clutches 
illustrated here are only two units in the full line of 
Twin Disc Clutch Company Products which have fully 
demonstrated their superior operation in many types of 
machinery and equipment .. . in a wide variety of appli- 
cations. Each is offered in a wide range of sizes . . . each 
is designed, built and applied with the skill which has 
been characteristic of Twin Disc workmanship for 28 
years. TWIN Disc CLUTCH COMPANY, Racine, Wisconsin 
(Hydraulic Division, Rockford, Illinois). 


The adaptability of standard Twin Disc Clutches and Hydraulic Drives 
to a wide variety of applications is graphically told in Bulletin No. PR-9. 
Write for your free copy today. 


Both the Model MTS (single) and the MTU (double) are furnished in 
either the ‘‘dry’’ or ‘‘oil’’ type. They are offered in a complete range of 
sizes from 3” to 9”, with working torque from .47 to 18 hp per 100 rpm. 


Heavy Duty Hydraulic Reduction Gear 
Clutch Torque Converter 


Tractor Clutch ‘ Marine Gear 


tTwili(dise 


CLUTCHES AND/HYDRAULIC DRIVES 
WV 


te + a 


SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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Baush Vertical Dua! Unit 

Has cam-action unit with 3 spindle head on left— 
Tapping Unit with 2 spindle head on right. 34” rotating 
table is manually orerated and has 4 index stations on 
which fixtures with shed-roof design for chip disposal are 
mounted. 


Bushing plate hangs from head of cam unit, with center 
locating post, ond rests and registers on holding units. 
Plate contains guide bushings for all tools except taps and 
dies. Tooling consists of inserting blade cutters and ad- 
justable blades for threading and tapping. Each of 4 sta- 
tions loads and unloads 3 parts. Operations sequence: 
Drili — Ream and Counterbore — Back Countersink — 


Thread and Tap 


Production at 85% efficiency: 68 each of 3 parts per hour 
; 100% efficiency: 80 per hor. 





_ senate 


There’s no limit to tomorrow’s home 
market . . . because there’s no limit 
to home convenience wants . . . and no 
limits to fulfilling those wants. That's 
where Baush — with special-purpose 
machinery — comes in, to speed 
economical production for today’s and 
tomorrow's BIG market for modern 
home equipment. 

This Baush Vertical Dual Unit Ma- 


chine drills, reams, counterbores, back 


countersinks, threads and taps — in 


one multiple operation — the drain 
fittings, couplings and stop rings for 
one of today’s leading manufacturers 
of electric garbage disposal units for 
modern kitchens. 

Baush Engineers are ready to work 
with you on your problems. Phone, 
wire or write us today. 
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DUMORE 
No. 9 HG 


VY, HP — 15,500 RPM 
YW," capacity chuck 


ad Cleaning Welded Joints Contour Milling Hard Copper Spark- shigitagi Steel 


DUMORE 
No. 10 HG 


1/10 HP—22,000 RPM 
Ym” capacity chuck 


DUMORE 
Ne. 8 HG 


1/20 HP—18,000 RPM 
Ye" capacity chuck 


, 
Ree / ~— 


Automatic De-Burring Unit Finishing Plastic Mold Automatic Hex-Screw Drilling Uni 


| YOU 7b ad Jo am Cndless vate) 


with a sturdy, serviceable Dumore Handgrinder 


Its — durability guarantees efficient, trouble-free service 


When you have a job that requires a good handgrinder, tion units requiring minimum maintenance attention. 
select a Dumore. Grinding is only the first of many jobs 


you can do with these versatile tools. They have scores 
of other applications (a few illustrated on this page) 
— polishing, finishing, sanding, burring, scoring, touch- 
ing up, drilling, milling, and many more. 


Dumore Handgrinders are sturdy tools — designed 
to give long and dependable service — built to stand up 
under the constant strain of heavy production schedules. 


You can find many spots in your plant where service 
difficulties can be eliminated, production simplified and 
Dumore Handgrinders are more than just hand tools. speeded up, by using Dumore Handgrinders. Ask yout 
Many ingenious users have built special machines in nearby distributor to recommend the right size for yout 
which the work heads are one or more Dumore Hand- needs. Write for complete information, The Dumore 
grinders. Such machines are reliable, low-cost produc- Company, Racine, Wisconsin. 


TEAR OUT AND MAIL COUPON TODAY! 


mnt -g FREE — Catalog 42 
Dp & THE DUMORE COMPANY, Dept. K-28, Racine, Wisconsin 


Please send without obligation, Catalog 42, de- 
scribing your complete line of tools and grinders. 


Name Position 
Company 
Address 


: Sold by leading industrial distributes 
pend in all principal cities 




















Board Drop Hammers are Rugged 


Erie Board Drop Hammers combine all the improvements developed during 
Erie’s 50 years of experience in designing and building drop forging hammers. 
Into the Erie Board Drop Hammer has been designed and built the same 
ruggedness you find in all Erie Hammers. It gives you the reliability and 
strength of the heaviest Erie Steam Hammers. The result . . . economy in 
operation which no forge shopman can afford to overlook. Erie Board Drop 
Hammers are rated from 400 to 10,000 Ibs. 








ae in 
— go ge 


The 4,000 Ib. Erie Board Drop Hammer above is completing the 
forging operation in the shop of a large tool manufacturer. 


For full details write for Culletin 539 


ERIE BUILDS ~ HAMMERS 
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GOOD IN THE 4TH DIMENSION, TOO! 


For tool checking or tough production jobs, Ames Dial Indicators are time- 
conserving as yell as sensitive and accurate. They're guick/y mounted and adjusted. 
Their dials are zustantly readable. But most time-saving is their ability to stay right on the 

” 
job, without internal adjustment—/onger than any other indicator you can buy. Send 
for illustrated“ Catalogue. 
Representatives in B C A ME S C O 27 Ames Street 
principal cities . . ¢ Waltham 54, Mass. 
MANUFACTURER OF MICROMETER D1at GAuGEs AND MicroMeTER D1At INDICATORS 


4 Sizes—60 Models Z ~ Forged Brass Case and Stem 


Hardened Steel Staffs and 


English or Metric Measure tee 
Pinions 


Balance or Continuous Dials \ f | Forged Wheel Supports 


‘ Hardened Steel Guidepin 
Plain or Compound Movement and Guide Block 





Many Graduations and Burnished Hardened 
Ranges Bearings 
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Differing from all other metal-cutting processes 
Contour Sawing is the only economical process 
soy MMorey ve hd (=<: o} cole tb Loi ole) eM [o) of | aMoi vk (<0 0-0 ac: -9-) 01 
intricate shapes with internal and external con- 
tours, in minutes—not hours or days. 


A tough, variable-speed band with hundreds of 
razor-sharp teeth—so hard that even a file won't 
nick them—slices off metal as thick as 30"—does 
not consume time ‘‘shaving’’ metal to worthless 
fol bh oP @royolebehbCopst-Meibiaed ele mun eloM(7-1-](-l0 MM o}-lo) <-16¢0) <-m 


You'll be amazed. how Contour Sawing ‘‘cuts 
down time’’. Write for illustrated booklet ‘‘DoALL 
Equals Ten Plus’’, which compares time savings 
of Contour Sawing with other processes. 











TYPICAL 


BROACHING 


JOBS THAT 


Cut Costs 


MAYBE YOU HAVE 
SIMILAR 
PROBLEMS 

















BROACHING gives you increased 


Production, Precision, Lower Cost. 


Where continuous contour is desired, through or over any piece of metal, 
broaching generally is the most efficient method of cutting. This is partic: 
ularly true when large volume, exact tolerances, time and costs are im: 


portant. Let LAPOINTE engineers show how broaching can help you cut costs. 


| THE 
oinle 
+ Rayon Stocking Machine Part 
+ Gerotor Gear i 


+ Ratchet Wrench Gear MACHINE TOOL COMPANY 


. Tool Bit Holder HUDSON, MASSACHUSETTS, U.S.A. 
j Mier Jews OLDEST AND LARGEST MAKERS OF 
BROACHES AND BROACHING MACHINES 
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speD BY THE SENECA FALLS MACHINE CO. “THE 9 





-owing PEOPLE” SENECA FALLS, NEW YORK 














Jo-swiny 
AUTOMATIC LATHE 


incorporates unique features 


for cam-shaft job and 





Reduces the Number of 


} 


Operations Required | 


Problem: To perform the following 
operations on a 6-cylinder cam-shaft:| 
Cut double eccentric oil groove on| 
head bearing; rough and finish turn’ 
small bearing; chamfer small bear. 
ing; face and chamfer oil pump drive 
gear. 

Solution: A 5x34” model “LR” Lo. 
swing Lathe was selected for this job. 
It was equipped with a standard 2. 


slide carriage, 2 back squaring attachments, front steady 
rest, a double eccentric grooving attachment and an auto- 
matic 2-speed headstock. This 2-speed headstock and its) 


automatic control are one of the unique features of the| 


tooling for this particular job. Since cemented carbide | 


tools were used, high speeds were essential for finish turn. | 


ing and squaring operations, yet were impractical for the| 


double eccentric grooving operation. The lathe auto! 


matically shifts from high speed upon completion oi 


turning and squaring operations, and goes into low speed 


for the double eccentric grooving operation. 


‘The cam roller on the double eccentric grooving attach. 


ment is automatically withdrawn from the cam path dur 
ing the high speed portion of the cycle. 


Another interesting feature of this lathe is the 2-slide 
carriage which accomplishes both roughing and finishing 


cuts on the small bearing. The roughing tool on the 
front slide relieves from the work before the tool on the 
second slide moves in for the finish cut. 


Consult our Engineering Department for time-saving 


equipment. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 





















Bi ta ct ccc nr te 


Sendix HYDROVAC M57 IN 
eee Mt power- BRAKING 











SOUTH BEND LATHES 


The Bendix Hydrovac power braking unit, proved by 












more than a million installations and billions of miles 
of service,is one of many outstanding technical achieve- 
ments by Bendix Aviation Corporation which played 
important roles with our fighting forces and are now con- 
tributing to peace-time enterprise. Hundreds of South 
Bend Lathes are used by Bendix Aviation Corporation 
in their experimental laboratories, toolrooms, and 





manufacturing departments for the development and 
production of their products. 


At left: Technician Henry Janowski, Exper- 
imental Department, Bendix Products Divi- 
sion of Bendix Aviation Corporation, using 
a 16-inch swing South Bend Precision Tool- 
room Lathe fo machine the end plate for 
an experimental Bendix Hydrovac. 





SOUTH BEND LATHES 


South Bend Precision En- 
gine Lathes and Toolroom 
Lathes are made in five 
sizes — with 9”, 10”, 13”, 
14%2",and 16” swings. Pre- 
cision Turret Lathes are 
made in two sizes: Series 
900 with /2” maximum col- 
let capacity and Series 
1000 with 1” maximum col- 
let capacity. Please state 
size and type of lathe 
when requesting catalog. 

















LATHE BUILDERS SINCE 1906 


SOUTH BEND LATHE WORKS 
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424 EAST MADISON STREET 
SOUTH BEND 22, INDIANA 











Get SIMONDS 











“RED END” HACKSAW BLADES 





an 
s|...AND GET A LONGER RUN 
































d by 
niles | 
ieve- | 
xyed | 
con- | 
outh | 
ation 
and 
and 
, Exper- | 
ts Divi- | 
n, using 
>n Tool- 
late for 
jES 
En- 
om 
Five 
x vi 
re- AW AND STEEL CO. 
are : FITCHBURG, MASS. ' 
ries SEE SIMONDS SOUND-FILM, in “Other Divisions of SIMONDS SAW AND STEEL CO. 
col- color, showing how to get the best enciing Guaiiny Catt Sor tale 
— 'SIMONDSE 
"y results and longest service out of the 'SIMONDS| a be 
ee finest blades made... SIMONDS “‘Red Spucel Hecitc ~=—=— Wheels Simonds Products 
the - Fernace Steels 84 Grains for Coneda 
ne. End” Blades for Hand and Power ; 
— Ha i i : BRANCH OFFICES: 1350 Columbia Road, Bost 
cksawing. You can arrange with your Industrial Supply 27, Mass; 127 8. Green Ses Chica go 7elltsaig 
° : . -_ * . . . . Ei ™ 14, 3 
— Distributor for a showing of this interesting movie. Or write _ s..;San Francisco 5, Calif; 311'S. W. First Ave. 
. Portland 4, Ore.; 31 W. Trent Ave., Spokane 8, 
LANA to the nearest Simonds office. Washington. Canadian Factory: 595 St. Remi 
St., Montreal 30, Que. 
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Conventently-packaged, space- 
saving VxS units are available 
in either Rotating (from 1 to 
200 Ap.) or Electronic Sys- 
tems or a combination of both 
systems. 


RELIANCE 








V+S DRIVE 


frewidiine 


OF WORLD'S LARGEST 
CORRUGATOR and DOUBLE-FACER 


Under the all-electric control of Reliance V*S Drive, the world’s 
largest corrugating and double-facing machine starts and stops in 
a flash and accelerates from zero to highest speed in a matter of 
seconds. Speeds of all sections are synchronized and proper ten- 
sion constantly maintained—to avoid damage to the material. 


V«S, the All-electric, Adjustable-speed Drive operating from A-c. 
Circuits, offers a broad selection of automatic or manual controls 
—from nearby or remote stations—for any type of processing oper- 
ation. Its record of operating efficiencies and economies introduced 
in thousands of installations indicates why it will pay you to write 
today for further information. Just ask for Bulletin 311. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1077 IVANHOE ROAD e CLEVELAND 10, OHIO 


Appleton, Wis. ¢ Birmingham e Boston « Buffalo e Chicago « Cincinnati e Denver e Detroit e Gary « Grand 
Rapids * Greenville ¢ Houston ¢ Kansas City ¢ Knoxville e Los Angeles ¢ Milwaukee ¢ Minneapolis « New 
Orleans ¢ New York ¢ Philadelphia ¢ Pittsburgh e Portland, Ore. e Rockford e St. Lovis e San Francisco 
Seattle ¢ Syracuse ¢ Tampa « Tulsa ¢ Washington, D. C. 
Sao Paulo, Brazil 


RELIANCE® MOTORS 


“Motor-Drive is More Than Power’ 
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KRW 


HYDRAULIC 
PRESS BOOK 


Profitable Production Ideas 


——a 


@ This is more than a cata- 
log... it is a textbook of 
workable, practical suggest- 
ions on how low-cost KRW 
Hydraulic Presses can be 
adapted to solve a myriad 
of everyday production 
operations. 32 completely 
illustrated pages that show 
both standard and special 
KRW Presses in operation. 
Get your Free Copy now... 
Mail the coupon at once. 
K. R. Wilson, 215 Main 
Street, Buffalo 3, N. Y. 











NOW AVAILABLE 


AS 
HAND OPERATED 
ELECTRIC OPERATED 
AIR OPERATED 





K. R. WILSON, 215-217 Main Street, Buffalo 3, N. Y. 
Please mail me a copy of your New 
Hydraulic Arbor Press Catalog. 


BUFFALO 3, NEW YORK 
| ae State 
15 
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Wa td a i a 


See pages 128 and 129 Scully- 
Jones Catalog No. 500 for Adjust- 
able and Solid Spacing Collars. 


Write us for further information. 
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Here’s how to “‘fit’’ the exact spacing re- 
quirements between cutters, in straddle or 
gang milling and multiple slotting setups. 


S.J. Adjustable Spacing Collars 


—manufactured exclusively by Scully - Jones, can 
feX-mele UKs (-to MR CoM ile <- Moll ol-lai-to Mt PM COME I -E-Y Col ai) 
decimal space needed between cutters, without 
removing cutters from arbor to mount shims. 


Nlat-sx-melel Uicolel(-mae)| ole milohi-melim-o.4 ele tioi me) i 
.002” per step and a maximum expansion of 
024". The teeth have a three-point bearing, at 
all times assuring uniform parallelism of the sides. 
NLit-Wanelc-Milelce(-1ul-toMMelito MMe | cellule MRelile ME -Yolau Mi Core) 
Kiel celtlare Mel Mi in(-Mei(o(-Melile Mh cela-m 


Count the Cost —Compare the Accuracy 


—of Solid Spacing Collars made in your own 
shop—and you'll choose 


S.J.Solid Spacing Collars 


These Collars are carefully heat treated* and 
ite LiirMel ame iceltliroM olelcel|(-1mcomelelOrom o) lt elmuliits 


Prompt delivery can be made on the standard 
sizes of S. J. Solid Spacing Collars. 


*Except sizes of less than Ye” thick. 


Refer to the Scully-Jones Catalog showing over 500 types ond 
sizes of cutting tools, collet chucks, boring equipment, centers, e!< 


Cully = 


AND COMPANY alt JONES 


1806 SOUTH ROCKWELL STREET * CHICAGO 8, U.S.A. 





|] GRIND thread rolling dies? 


... the answer 1s YES! 





Now—through a new application of THOMPSON TrRU- 
FORMING—you can produce accurate duplicate roll 
thread dies and eliminate subsequent corrective opera- 
tions formerly required. An example is the roll thread 
die shown here. 


A pair like this 
in thirty minutes 


ENTRANCE 


| . » KNURL 
‘}-— 1%" PARALLEL 2% SERRATIONS 
! r - ; 








\I 











5, 16-24 S.A.E. THD. = 016" TAPER PER FOOT 


This is the Stationary Die (a perfect mate to the Mov- 
ing Die not shown). Both were ground on a THOMPSON 
TRUFORM grinder from heat-treated alloy steel in less 
than thirty minutes. Note the radii, the precise taper 
and flat section. This is produced with a single cut— 
to full depth of thread form without resetting. 


Enlarged tooth section shows form of threads and helix 
angle. By TRUFORMING dies are perfectly matched . . . 
there is no distortion. 











Deformities are el’m!nated by TRUFORMING because 
work is finished right in hardened steel. Note the special 
forming fixture in the photograph, which makes possible 
completely automatic and highly accurate grinding of 
the longitudinal contour. These Thompson die grinding 
features are new with patents applied fox. 


Longer die life and greater die accuracy, plus ability to 
regrind dies without drawing, are three great advantages 
you get with this THOMPSON TRUFORMING application. 


Write at once for complete details... Address Dept. 12. 
The Thompson Grinder Company °* Springfield, O. 


COPYRIGHT 1946, THE THOMPSON GRINDER CO., INC. 


HOMPSON 
RUFORMING 
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Otis Maintenance for Otis Elevators 


There are 245 Otis offices* but only one Otis Maintenance Service. ¢ This service is a home 
town enterprise in operation, so that it may be adapted to the area it serves. It is a national 
enterprise in research, engineering and manufacturing so that each Otis elevator owner may 
have the best that concentration and quantity production can provide. ¢ Perhaps the strongest 
indication of the merit of this service is its growth and development. For more than a quarter 
of a century, in good times and bad, Otis Maintenance has proved the wisdom of one policy, 


one system and national service for Otis Elevator owners. ¢ Otis Maintenance provides com- 





plete care of Otis elevator equipment by the manufacturer. It is furnished at a flat monthly 


ate. Complete details are available through local Otis Elevator Company offices 





















































































































































30,000 se * Otis offices in 245 cities have but one interest .. . to provide 
28,9 — the best and safest elevator and escalator transportation 
28,000 (Jan. Ist.) © possible. 
26,000 
22,000 a 
at * E a COMPANY 
20,000 
@ Ss ——— 
18,000 
| & bL OFFICES IN 
16,000 e : ALL PRINCIPAL CITIES 
14,000 13.529 Seka Sa il 
12,000 or 4s : 
10,000 -~9 726 ——_ > a 
; ¥L = 
8,000 re) 1 } e 
6,000 eh vr @ 
4,000 +H T ee ’ © 
2,734 € e = <Numb f El * * Th 
2.000 te hh umber of Elevators under Otis Maintenance. The 
e steady increase in the number of elevators maintained 
1926 ‘1931 1936 1941 1946 for owners by Otis offers convincing proof of the econ- 














omy and efficiency of maintenance by the manufacturer. 
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Reg. U.S. Pat. Off. 


FR, 
ere 


* Cutting almost any 
material . . . steel, plastics, 
mica, fiber, carbon, vulcanite, etc. 


* Cutting templates. 


The low-cost Delta 14” Metal-Cutting 
Band Saw is an economical general- 
purpose unit for use in machine shops, 
tool rooms, experimental shops, found- 
ries, pattern shops, and other places 
where many different materials must 
be cut, 


Famous Delta construction features 
assure long, trouble-free life: 
® Lubricated-for-life New Departure ball 
bearings. 
® Simple, foolproof gear drive. 
@ Massive table mounted on double trunnions 
for rigidity. 
Guides that can be independently adjusted 
to micrometer accuracy. 
Guide controls at front of table for safety. 


Completely guarded, safety-type wheels, 
rimmed for easy tire renewal. 


Many other advantages that benefit you. 










*Trade Mark 


aes 
; rs it 





DELTA’ 


Metal-Cutting Band Saw 


...guiekly pays for itself 
on many applications 


DELTA MANUFA 
607M E. Vienna 
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* Sawing off tool, die, and fix- 
ture stock. 








* Trimming gates in iron, brass, 
aluminum. 


Enjoy the economy and versatility of 
the Delta Metal-cutting Band Saw. In- 
stall it in your plant. See your Delta 
distributor — listed under ‘‘Tools” in 
the classified section of your telephone 
directory, 


Mail coupon below for free Bulletin 
A-28. 


Delta tools are typical products of the Amer- 
ican way of doing business. In America, we 
use tools to create more and better things at 
lower cost than in any other country, and in 
this way provide better living — for only as 
people work together to produce more can 
they have more to enjoy. 






Delta Manufacturing Division 
Rockwell Manufacturing Company 
Milwaukee 1, Wisconsin 


CTURING DIVISION 


Ave., Milwaukee 1, Wisconsin 


Please 
Det send me 


l 

i 

Bulletin A- | 
la Metal. Cutting ead ee ! 
| 






The HYPROLAP* 


A powerful vertical type produc- 
tion lapper. Functions controlled 
hydraulically. Work finished be- 
tween bonded abrasive laps. 


NORTON GRINDERS’ 
ana Lappers 


*Trade-marks Reg. U. S. Pat. Off. 
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Type No. 10-U 
The smallest of the vertical 
lappers and a universal ma- 
chine which does both flat 
and cylindrical lapping, using 
cast iron laps. 


fr 








| with MORTON LAPPING MACHINES 


NORTON has a complete line of lappers 


















—they range from the powerful Hyprolap * 
machine for large flat and cylindrical pieces 


to the small Universal 10-U, widely used 





in the manufacture of plug gages and size | 

: 
blocks. In addition there are special lapping Type @0 Crenkilitten* | 
machines built for finishing crankshafts and 


camshafts. All are rugged, productive ma- Peale. 
7 


chines capable of finishing surfaces within iE 8 oe 
a a 
extremely close tolerances. They are easily a 


a |; 


OT CIO cus 


operated and easily maintained. e 


~% 





Individual catalogs are available on the 

rtical ‘ : , se 
various types of Norton Lapping Machines. 

-- Type 30 Cam-O-Lap* 

using Tell us what you are interested in lapping. 


NORTON COMPANY, Worcester 6, Mass. 


Distributors in All Principal Cities 
M-525 


i 
} 
7 
; 


Simplex Lapper 


Single Spindle Rotary 
Seal Lapper No. 2 Vertical No. 2 Hand Lapper 
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HOLLOW 
SET SCREW SHOULDER BOLT 


PHILLIPS SLOTTED COUNTERSUNK SLOTTED 
TYPE SCREW SCREW SCREW SCREW 











Contained in this Handle 





Handle is molded of wy ff > is 

sturdy Celanese * a —— 

plastic; tools are s HY H 
dikhines with interchangeable bits 


steel 


For men who like to have a complete supply of tools, yet dislike bulk and 
confusion, the Hallowell ‘Socket Screw” Kit is the answer. It is one of the 
neatest tricks of the year. The hollow Celanese®* plastic handle holds inter- 
changeable bits for most all purposes . . . Phillips, Hex and Flat. There 


is a swivel bit-chuck, which locks securely in position, and makes it possible 





to twirl a screw using the vertical position, and then snapping the chuck 
to an angle or ell position, to get the final tightening pull. 

Not illustrated: ‘‘Socket Wrench" Kit; the ‘‘Auto"’ Kit; the ‘‘Home"’ Kit. 
Write for our 8-page booklet that fully describes these handy Tool Kits. 
Obtainable at Suppliers throughout the country. 

If your Supplier does not carry hee Kits, send his name to us, along, 


with yours, and you will be taken care of promptly. 


Kits: Patents Pending OVER 43 YEARS IN BUSINESS *Reg. U. S. Pat. Off. 


¢ g 
JENKINTOWN, PENNA., BOX 3%) « BRANCHES: BOSTON + CHICAGO + DETROIT + INDIANAPOLIS + ST. LOUIS » SAN FRANCISCO * 


‘ 
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Fourteen years of development effort in cooperation with 
power press shop Engineers produced Clark Patented Anti- 
Repeat Press Control. Its exclusive safety features and oper- 
ating advantages give maximum protection to both operator 
and press, and also aid in maintaining production. 


“3C" Bulletin 9505 Complete Press Control equipment is used 
with all types of power driven presses such as the air oper- 
ated friction clutch and brake, direct drive, hydraulic and 
special types. It combines heavy duty devices—selected 
for their safety features and long operating life—into a 
smooth-working, low maintenance engineered function. 





s - ae 
Sos art 2 
, ct - 


Anti-Repeat circuit design prevents false operation of press due to short 
circuits or grounds. No danger of second stroke while operator removes 
the completed piece. 


Proper interlocking, complete factory wiring, then unit testing. 
Tamper-proof, oil-tight, short stroke, palm operated push buttons. 


Selector Switch and “Run” Push Button equipped with cylinder locks 
to prevent tampering. 





Magnet air valve—designed expressly for press control work—provides 
protection against sticking open. 


» Special non-freezing silver alloy contacts in press circuit. 


One enclosure houses circuit breaker, motor starters and press control. 


Clark Anti-Repeat Press Control gives not only the vital safety 
features listed above, but helps maintain high press produc- 
tion as well. A Clark representative—there’s one near you 
—will gladly consult with you on any press control problem. 


Ask for fully descriptive Bulletin 9505. 


Bulletin 5735 Magnetic Air 


Valve (Cover Removed) - j bay y | grea 
“ . i “ —— 


, Bulletin 100 Type C Stop and 
Bulletin 102-CL Cam Limit Switch Run Push Buttons 
(Cover Removed) 


1146 EAST 152nd ST., CLEVELAND 10, OHIO EVERYTHING UNDER CONTROL 
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A large supply of brass mill products is now offered to the 
trade at unusually low prices. The entire inventory may be 
fabricated by normal production methods and is being sold 
in production quantities. 

The inventory includes: Free Turning Brass Rod—1 inch 
diameter and larger; Copper and Brass Tubing—3 inch O.D. 
and larger; Naval Brass Rod—various diameters; Aluminum 
Bronze, Manganese Bronze and Silicon Bronze in various 
shapes. 

This material is offered in the following sequence as provided by law: (1) Certi- 
fied Veterans of World War II; (2) Subsequent priority claimants; (3) Non- 
priority purchasers. Federal agencies have had opportunity to fulfill their 
needs. VETERANS OF WORLD WAR II should apply to their nearest WAA 


Regional Office for certification; the case number assigned and the location of 
the certifying office must be stated in a Veteran’s offer to purchase. 


EXPORTERS: The War Assets Administration solicits your 


inquiries. Communicate with your foreign clients promptly. 


Philodelphia 
Richmond + St. Lovis - Sch Lake Chy ° Sen 
Antonio + San Francisco - Seattle - Spokane 








Racetrack in a:-Laboratory 














orge DeHaven and Forrest Frampton 


+H Associates, Engine Test Laboratory Extra values through 


OW Wb lorking Wide one of the “torture JACK & HEINTZ 


chambers” of our engine laboratory where the world’s abies 
. ul olen Mass Precision 
largest pressure-die-cast, four-cycle engine is going through its 
paces. Under sustained tests this new Jack & Heintz slide- 
valve engine reveals exceptional fuel economy. Its weight 


is far less than that of conventional automobile engines. It is more efficient and has a much wider speed range. 


This new engine is typical of Jack & Heintz achievements through mass precision. 
This rare combination of high precision and mass production is creating better engines, 
electric motors, refrigeration compressors, aircraft accessories, 


bearings and magnetos today, arid is developing other revolutionary products for tomorrow. 


ACK & HEINTZ PRECISION INDUSTRIES, INC., Cleveland 


Good Tools are the first step in reducing shop 
and tool-room costs. This 36-page booklet illustrates and 
describes Williams postwar line of quality Machinists’ 
Tools. Ask for your copy. Williams Tools are sold by 


leading Industrial Distributors everywhere. 


J. H. WILLIAMS & CO., BUFFALO 7, NEW YORK 
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Williams Light, Boring-Tool 
Holder. A handy and eco- 
nomical tool for light boring, 


internal threading and turning. 

















ORITURNING CONTOURS AND STEP SHAFTS 


Wi» «i 

» o»— 
be 
a bs 





— -_ 


THE NEW EXCLUSIVE 


MONARCH “AIR-TRACER” 


FORMERLY KNOWN AS THE BAILEY DUPLICATING ATTACHMENT 


Stepless increasing contours— machined to correspond 
to the template within a limit of tenths—and with a 
continuous finish that often eliminates subsequent 
grinding operations! 

That’s the kind of work you can do—and faster— 
with anew Monarch “AIR-TRACER” equipped lathe. 
You'll get greater precision—greater production—on 
increasing contours and on step shaft work, too. 
(Automatic sizing is an important integral feature.) 

The “AIR-TRACER” has a proved production 
record for saving time, money and material on such 
diversified work as mandrels, punches, dies, nozzles, 
spinning chucks, impellers, valves, metering pins, 
molds—and a wide range of step shafts. 

If you’re doing these classes of work, you'll want to 
know all about the new Monarch “AIR-TRACER”, 
offered exclusively on new Monarch Turning Machines 
equipped at the factory. You can get complete, de- 
tailed information in Bulletin 2601. Ask for your copy. 


Check these advatlagis. 


* Stepless cutting-tool motion—for increasing contours and a 
superior continuous finish. 

x Air-gage sensitivity combined with hydraulic power's 
versatility and ease of control—an exclusive Monarch feature. 


* Automatic sizing eliminates repetitive setups and measure- 
ments—for faster production, fewer rejects. 


* Continuous feed of slide on increasing diameters—for 
more uniformly high finishes. 

* Exact conformance to template contours—changes in tem- 
plate shape translated instantly into slide movement. 


*% Feed infinitely variable from 0 to 20” per minute —for 
maximum machining efficiency on all materials and diameters. 





MONARCH MACHINE TOOL CO. 





Sidney, Ohio 


ARMSTRONG TOOL HOLDERS 
Permanent, multi-purpose tools, for every 
operation on Lathes, Planers, Slotters and 


Shapers. 


a 


ARMSTRONG Drop 
Forged DOGS 
Lathe Dogs, Milling Ma- 
chine Dogs, and Clamp 
Dogs. 12 types, all sizes. 


ARMSTRONG Ratchet 
Drills 
All steel wearing parts hard- 
ened. Packer, Railroad, 
Standard, and Short types, 
both plain and reversible. 


ARMSTRONG HIGH SPEED 
Ready-to-grind Bits...Ground Cutters. 
ARMALOY Cast Alloy CUTTER-BITS 

ARMIDE Carbide-Tipped CUTTERS 


6 cutter shapes, 12 sizes—2 grades. 


<a 


ARMSTRONG Drop Forged 
“C”’ CLAMPS 
Heavy Duty, Medium Serv- 
ice, Deep Throat, and Tool 
Makers’ types in all sizes. 
Also Machinists’ Clamps. 


ARMSTRONG Drop Forged 
Wrenches 
Both Carbon and Alloy Steel. 
Over 100 types in all sizes. 
Improved designs, steels, and 
heat treating ... stronger. 


ARMSTRUNG BROS. 


Better Pipe Tools. A complete line, each a better 
tool with hardened, alloy or drop forged parts 
wherever they will add to strength or tool life. 
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ARMSTRONG Setting Up 
Tools 
A complete line of Drop 
Forged Strap Clamps, Planer 
and Bracing Jacks and T-slot 
Bolts. 


ARMSTRONG Detachable 
Socket Wrenches 
All sizes and types with driv- 
ing handles, extensions, and 
drop forged ratchets. Sold 
singly or in cased sets. 





ARMSTRONG Turret Lathe and 
Screw Machine TOOL HOLDERS 
Drill Holders, Cutter Holders, 
Finishing and Knurling Tools for 


standard operations. 


e\) 
a” 





ARMSTRONG Drop Forged 
Eye Bolts 

Plain or shoulder pattern. 

Blank or Threaded. 14 sizes, 

Drop Forged and heat 
treated. 


ARMSTRONG Machine 
Shop Specialties 
Drill Drifts, Tool Posts, Drill 
Holders, Cutter Grinding 
Holders, and Tool Makers’ 
Vises. 


ARMSTRONG BROS. TOOL CO. 


‘‘The Tool Holder People” 


313. N. FRANCISCO AVE. 


CHICAGO 12. U.S.A. 


Eastern Whse. and Sales: 199 Lafayette St., New York 12, N. Y. 
Pacific Coast Whse. and Soles Office: 1275 Mission St., San Francisco 3, Calif. 








> and 
DERS 
Iders, 
Is for 


O rged 
ttern. 


sizes, 
heat 


, Drill 

















Nia 


i ae pe 33 


td 
i 


; 


ialbosons Vira, eancmmmmmvensmates Se wavmsmaralt pe, yan Fm 

a “4 =o z 
en * i i | 
” ent f tt mern poem tin sont annem 
| a i, * 


\2 


holes at the touch of a button... 


These two ‘‘Hy-Power’’ multiple punching in- 
stallations at the plant of Precision Castings 
Company, Inc., illustrate the versatility of 
Hannifin ‘‘Hy-Power’’ hydraulic punching and 
riveting equipment. The horizontal multiple 
punching machine pierces 16 holes of 7/16 in. 
diameter in a die cast radiator grille bar. The 
duplex vertical machine also pierces 16 holes— 
two sets of eight—at the ends of a die cast base 
bar. Hannifin ‘‘Hy-Power’’ hydraulic multi- 
ple punching provides for fast production 
and easy handling, for the automatic operat- 


ing cycle is push-button controlled and com- 
pleted automatically in a matter of seconds. 
Power is provided by the compact motor driv- 
en hydraulic pressure generator. 

A wide variety of production punching and 
riveting can be economically handled with 
‘‘Hy-Power’’ equipment, with any number of 
piercing heads arranged to suit individual re- 
quirements. Write for ‘‘Hy-Power’’ bulletins. 


HANNIFIN MANUFACTURING COMPANY 


621-631 SOUTH KOLMAR AVENUE «+ CHICAGO 24, ILLINOIS 
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soon forget all boul 

ment from thousanag@ 

choosing Geometric Die BadSin Protes 

Suitable for use on most a We spindle machine, Geo- 
metric Die Heads are famous for their long-lived precision. 
Here this Geometric Style KD Rotary Self-Opening Die 
Head is cutting a ?“-16 N. F. thread on a hollow chuck 
component. Note its compact and rugged design, particu- 
larly adapted to multi-spindle automatic screw machines. 
Write for complete details about the “Style KD” and other 
Geometric Die Heads. 
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If you have in mind a particular threading 
problem, we will be glad to have our engi- 
neers give you their recommendations, based 
on over @ half century of specialization in 
this field. Why not let us send you the latest 
Geometric catalog? 








THE NE , EASY, 


LOW-COST WAY TO KEEP 


COOLANT CLEAN 
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Now you can put a coolant filter on each grinding 
machine... and gain the advantage of flexibility... at an 
average cost of only a few cents a week. 

Cuno’s new COOLANT-KLEAN is priced less than any 
comparable filter. The element needs replacement less 
often . . . new bags are inexpensive . . . coolant stays 
cleaner longer. Construction is simple and compact. 

Typical reports from users say ... more dirt collected. . . 
up to 6 weeks without replacing element . . . “pick-ups” 
eliminated . . . bags replaced in less than 5 minutes. (The 
illustrations show how easy it is to replace the bag.) 

COOLANT-KLEAN can be used on any grinder and 
almost any other machine using coolant or cutting oil. . . 
is installed quickly, without extra pump, electrical work, 
plumbing or by-pass. Handles full flow. No filter aid 
needed. No pre-coating. 

Now that unit filtration no longer means high cost, 
large size and expensive maintenance. . . adopt this more 
efficient method of cleaning coolant. Send the coupon for 
COOLANT-KLEAN bulletin. 


The Easiest Way to Clean a Filter 
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Single screw clamp at top 






Grit emptied from 






New bag easily slipped 


Sump replaced 


loosens sump 





sump over spacer screen 
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Free Bulletin on “Finer Finishes at Less Cost” 


CUNO ENGINEERING CORPORATION, 134 South Vine St., Meriden, Connecticut 
Gentlemen: Send Bulletin on new COOLANT-KLEAN filter to 


0) FILTRATION REET ace ae ne ee eee 2 eA ee a ea 
Address 
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Lengthening the Life of a 


(ferpilar 


DIESEL TRACTOR 



































‘hws plenty of power, traction 





and stamina in this “Caterpillar” 
D2 tractor. For 13 hours a day, it 
pulls a 22-inch breaker plow through 







A soggy, virgin marsh land. One impor- 





ftant factor in assuring trouble-free 





service during the long, hard hours 





of operation is its sturdy, smooth- 





functioning BCA ball bearings. 
Every BCA Ball Bearing is de- 


signed to do a specific job . . . care- 






















fully engineered to meet exact con- 
ditions of speed and load. These 
bearings increase equipment effi- 
ciency . . . extend equipment life. 
That is why “Caterpillar” and other 
manufacturers of long lived machin- 
ery have used BCA for years. 


BCA engineers will be glad to 
assist you in selecting the bearings 


that are exactly right for your par- 


ticular applications. 


BEARINGS COMPANY OF AMERICA 
LANCASTER, PENNSYLVANIA 











SARS Seen 
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A typical Elmes pistonless-type accumu- 
lator. Has no packings; no internal moving 
parts. Can be set on usual factory floor. 
Compressed air ballasting assures uniform 
flow without line shocks; gives close pres- 
sure regulation. All pressures and volumes. 


Cabinet-mounted electric 


Eimes six-plunger horizontal pump for 150 control panel. Located 
to 500 h.p. requirements, and pressures up wherever convenient 
to 35,000 p.s.i. Smaller pumps are vertical near pressure vessel. 
type. All embody every refinement of de- Can include recording 
sign and construction. liquid level gauges on 


large installations. 






Send for 
Accumulator Bulletin No. 5100 and 
High-Pressure Pump Bulletin No. 1020. 


‘METAL-WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 


MACHINERY, November, 1946—323 








ENTHUSIASTIC USERS 
fell GS... 


Wonderful wheel. Took 
.012” cut on hard steel, 
Rockwell 60C, without loss 
of corner. 
Made .015” cut on soft tool 
The new “American” V-Eight Wheel takes steel die holder without dif- 
. < ficulty; stepped up cut to 
heavy cuts and holds its corners — is an excel- 030” and wheel still did a 
lent performer in dish and cup shapes. Its struc- good job. 
Only wheel that would do 


ture gives maximum air cooling for dry grinding the job on Hi-chrome die 


. carries extra coolant when wet grinding. steel. 

: Took .040” cut on oil-hard- 
ened tool steel without 
and gives long, efficient service both on pro- = heat or break- 

own. 


The V-Eight removes more metal in less time 


duction jobs and in the tool room. 


LET THE NEW V-E/GHT 
WoRK FOR YOU! 


AMERICAN EMERY WHEEL WORKS 


Write for information. 
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NEW SYSTEM OF ACCURACY—The Van Keuren light wave micrometer is an 
instrument which has formed the basis for an entirely new method of maintaining 


high standards of accuracy. No gage blocks are required. Errors from worn gage 
blocks will not be constantly duplicated in the product. 


A calibration chart showing the micrometer screw corrections to .00001” is fur- 
nished with each instrument. The new type of hardened and ground precision 
micrometer screw actually improves with use. Fine workmanship and carboloy 


wearing surfaces make the instrument accurate and dependable for years of 
constant service. 


CONTROLLED PRESSURE ASSURES UNIFORMITY—By using the sensitivity of 
light waves the light wave micrometer insures the exact duplication of measuring 
pressure by any operator. This controlled pressure feature makes it possible to 


measure hard or soft materials, and for readings to be duplicated by different 
operators to .00001”. 


IDEAL FOR SHOP MEASUREMENTS—The light wave micrometer is ideal for 
making measurements by the 3 wire method, for measuring plug gages, measuring 
wires, precision parts and shop standards. It is a reference instrument. Forget 
about comparative measurements with gage blocks—use the light wave micrometer. 
It is fast, accurate and profitable. mA 





The Van Keuren light wave 
micrometer is described in catalog 
No. 33. This book also gives com- 
plete tables and simplified formulas 
for measuring all standard threads, 
splines and spur gears. WRITE 
FOR YOUR COPY! 









27th YEAR 











SOMEONE WILL SNAP UP THIS PLANT 
—WILL YOU? 





ue COvERNMENT 
= {{ surpwus PLANTS 


@ Here’s a plant for sale or lease, where you could profitably manu- 
facture almost any product which calls for line production. It is 
ideally situated in the heart of Baltimore’s industrial district. A 
siding on the 10% acre site connects with the adjacent main line 
of the B&O. Deep water transportation is easily reached via the 
nearby Baltimore Docks. City streets lead into arterial highways. 
The airport is 10 miles away. 


@ The floor area is approximately 199,000 sq. ft. under 2 main 
bays, each 100’ x 672 with lean-to on east side 32’ x 672 and an 
extension 61’ x 50’. Clearance under trusses of main bays is 27’, in 
boiler room 27’ 6’’. The west wing has wet pipe sprinkler system. 
There is good natural light. The building houses 7 overhead bridge 
cranes and 1 gantry crane up to 10 ton capacity. 


@ All utilities are furnished complete by local companies except 
for a sewage disposal plant on the site draining into the city system. 
Construction is skeleton steel with asbestos walls and steel sash. 
Twenty year bonded roofing on concrete plank. Most of the 6’’ con- 
crete floor is covered with 2’’ creosoted wood block. 


@ Don’t miss investigating this opportunity! Small businesses may 
obtain preferential consideration. Credit terms may be arranged. 
Refer to ‘“‘Plancor 209.” This plant was operated by Revere Copper 
& Brass Inc. during the war. Inquire further from: 


WAR ASSETS ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL 
End of East Fourth Street Richmond, Virginia 


Information contained herein is not intended as basis for negotiations. 
WAA reserves the right to reject any or all proposals. 
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oF Type “XP” | 
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MACHINE 
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POSITION 


Oilgear Vertical Pull-Down Broaching Machine continuously loads, 
broaches and unloads hypoid bevel gear blanks . . . automatically. 
This Oilgear Type “XP” Vertical Pull-Down Broaching Machine with automatic 
loading and unloading mechanism is operating at the Fort Wayne plant of the Spicer 
Mfg. Co. Its job is to finish broach holes in the forged steel hypoid bevel drive 
gear blanks fed to it from a boring machine by means of a conveyor. 

Two fluid power cylinders remove the blank from the conveyor and place it in 
the broaching position on the machine. As tool descends, shank accurately locates 
blank. Tool is pulled downward to broach part. Another fluid power cylinder 
pushes the finished part onto a second conveyor which takes it away. There’s no 
manual loading—no levers or buttons to operate—nqg manual threading of part 
over tool shank—no cautious centralizing of part by hand—no manual handling 
of tool—no manual unloading. All operations are automatic, continuous and un- 
attended. 

The Oilgear Automatic Broaching Machine removes approximately .020” of 
stock on the diameter and produces 225 finished ring gear blanks per hour. Other 
sizes of bevel gear blanks can be broached on the same machine by changing the 
broaching shells on the tool steel bar. 

If you are looking for faster production and lower costs, investigate Oilgear 
Broaching Machines, either vertical or horizontal for every type of internal and 
external broaching. They provide high broaching and return speeds, infinitely 
adjustable. They make more efficient use of electric power hence require smaller 
motors. They make more efficient use of oil medium hence require much smaller 








reservoirs. They provide manual, semi-automatic and full automatic control at no 


extra cost. THE OILGEAR COMPANY, 1312 W. Bruce St., Milwaukee 4, Wis. 
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Any Quantity cut-off automatically 


These MARVEL Saws are money makers for this modern forge 
shop in many ways. (lst) they cut off billets for a small fraction 
of the cost of cutting-off with a hammer. (2nd) these billets are 
so accurate in size that they exactly fill the dies with no excess fin, 
not only simplifying trimming and finishing, but getting extra 
billets from many bars. (8rd) they keep all hammers busy on 
production work for these “world’s fastest” saws can keep ahead 
of any schedule. (4th) they reduce cutting-off labor costs to an 
absolute minimum. It takes only one operator and a helper to keep 
all of these saws running because all but the No. 18 Giant Hydraulic 
Saw (at the right) are automatic—feed measure, and cut-off 
identical billets; requiring no more attention than automatic 
screw machines. 











Your local MARVEL Sawing Engineer will gladly call and explain 
how you can add these five extra profits to your forge operation. 


ARMSTRONG-BLUM MFG. CO. 


“The Hack Saw People” 
5700 BLOOMINGDALE AVENUE CHICAGO 39, U.S.A. 


Eastern S-les Office: 225 Lafayette St., New York 12, N. Y. 
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No.1 
Capacity: 4°x 4° 
No. 2 


Capacity: 6"x 6" 
























No. 8 ' 
Capacity: 18"x18° | bs 
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CAST IRON 





COLD ROLLED STEEL 















HIGH SPEED 
CUT-OFF 
‘| WHEELS 


Se 
=| It does take a bit of believing, no doubt about it, to think 


i eF 
Pre 
bx 4° 
. § 
4 








that ‘‘grinding’’ wheels can be made to cut with knife-like 
speed. But, in “‘Electro’’ HIGH SPEED CUT-OFF WHEELS, 
we achieved amazing strength in wafer thinness. We perfec- 
ted a cutting edge. We reduced cutting-off time from minutes 


> x10" to seconds. Tell us that we may and we'll show you on your 

‘) jobs, on anything from tool-bit stock to ceramic materials, 
4 how Electro high speed cutting-off surpasses all other ‘ 
[ methods for speed, precision and safety. % 
‘l. S 





In advance of this demonstration, we invite you to send for our new Grind- 
ing Wheel Manual, illustrated in full color and technically informative 
as to components, structure, selection, and operation. No wonder it is the 
most talked-of catalog in industry! Write for your copy. We'll send it free 
and post-paid. 























MFRS. - REFRACTORIES - CRUCIBLES - STOPPERS - ALLOYS - GRINDING WHEELS 
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in touch with you. 


DOT’S NOT ALL! 





Threadwell Taps have 


COLD-TEMPE R—treated at 120° below zero for extra 
toughness without brittleness. 


TAP-CAPSULE— in individual transparent plastic tubes 
that protect ground-threads and permit quick selection of 
type and size before unwrapping. 


GREASELESS RUST-PROOFIN G—by an exclusive 
Threadwell process that keeps the tap clean and dry, ready 
for instant use. 





Remember. Threadwell COLD-TEMPER 
I-DOT-IFIED, TAP-CAPSULED, RUSTLESS 
Taps cost no more than any other high speed taps. 





TAPS Yhal Yrrcad Hell 
ty the THREADWELL 





Threadwell ‘i-dot-ification”’ — red dot for cut thread, white for commercial ground, b/ve for precision 
ground—is more than a quick, convenient means of identification for use and a positive assurance you 
get the tap you pay for. It identifies the tap as a product of Threadwell precision craftsmanship; a tap that has 
met the most exacting standards of testing and inspection; a tap that will give you better threads and more 
threaded holes whether you're tapping steels, cast iron, alloys or plastics. 


Threadwell is a good name to remember. Look for the name and the color dot on every high speed 
tap. Threadwell Taps are available through a leading Mill Supply Distributor in your locality. Let us put him 


DISTRIBUTORS IN LEADING 
INDUSTRIAL CENTERS 
THROUGHOUT THE UNITED STATES 
AND THE WORLD 


SINCE 1902 


“TAPS OF DISTINCTION” 











THREAD WELL TAP AND DIE COMPANY - GREENFIELD, MASSACHUSETTS, U.S.A. 


CALIFORNIA OFFICE, THREADWELL TAP & DIE CO. OF CALIF., 1322 SANTA FE AVE., LOS ANGELES 21 
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if You Transmit Power.-. 


callx FOOTE BROS. 
oats er 


>... 
tn. iis, Lis 


tadisceis: for the aechineey in 
mn ines you make? Foote Bros. has 

: camplets line helical and worm gear reducers as 
well as flexible couplings. 

Have you a problem where extreme spends: com- 
sétness, efficiency, or low noise level are important? 
Foote Bros. ‘‘A-Q”’ (aircraft quality) gears are nearest 
to perfection. 

Are you faced with the need of controlling or apply- 
ing linear or rotary motion continuously or intermit- 
tently? Do you need an actuator to operate on an exact 
time cycle or control motion within close limits? Foote 
Bros. Power Units are the answer. They may be engi- 
neered to meet unusual space, weight or emer 

A recently issued bulletin on Power Units _ requirements. 

giving complete engineering data on “pack- Wide experience, broad line and complete facilities 
ages of power” will be sent on request. 

Midi. evaleble. ic a: billétin ca:hibcealt make Foote Bros. your No. 1 source for power trans- 
Quality Gears. Mail the coupon. mission equipment. 


Foote Bros. Gear and Machine Corporation 
Dept. P, 4545 S. Western Seckweel, Chicos 
Ple ase send m tulletins on 
1] Power Un [ Aircraft Quality Gear 








N ‘ . Position 
Bitter Lower Trartsmiaston lhrough Lolloe Low 


FOOTE BROS. GEAR AND MACHINE CORPORATION, 4545 S. Western Blvd. « Chicago 9, III 


State 
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Cut-away View 
of Motor 


Wuerever rotary power can be applied, Denison 
HydrOILic Fluid Motors offer freedom from shock-load 
problems—stepless speed variation—instant speed-up 
for rapid-traverse needs, and many other advantages! 


An exclusive feature of these fluid motors is the unique 
“floating drive” construction. It provides constant pres- 
sure contact between the driving and driven elements 
without mechanical linkages of any kind! Sudden starts, 
stops or reversals can’t cause distortion or breakage; des- 
tructive backlash or inertia is eliminated. 


Equipped with speed control, the motors may be pre- 
set to operate constantly at any speed within their capac- 
ity, and that speed may be increased or reduced as 
desired while the motor is in operation. 

Quick speed-up for rapid-traverse needs is provided by 
a plunger device interlocked with the speed-control valve. 
It permits instant accelera- 
tion from any pre-set speed 
to full-speed operation, for 
any desired interval. Releasing 
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HIGH efficiency at LOW cost in 
Fez. ZL for dozens of needs.. 







EQUIPMENT sz APPLIED 


DENISON ¢ 




















Motor with 
Gear Head 
relate Ms) of-1-Te| 
el ice)| 






the plunger causes the motor to resume its pre-set speed. 


The motors may be stopped, started or reversed at any 
time without affecting their speed setting or the operation 
of the speed-up control. Motors are also fully self-starting 
from any stopped position. The plunger may be activated 
by lever, cam, or linkage arrangement (not included with 
speed control valve assembly). 


The motor itself operates in a bath of oil, and normal 
slippage provides continuous circulation of oil through the 
gear-box—the entire unit is completely self-lubricating. 
Helical gears assure smooth, quiet operation and mini- 
mum wear. 


Denison HydrOILic Fluid Motors are compact, rug- 
gedly-built units in 3 and 5 h.p. sizes, available with or 
without speed-control valve and gear-head drive. Gear 
ratios—1:3, 3:1, 1:1.5, 1.5:1. Write for complete details! 
x * * 





ey The Denison Engineering 
Company, 1152 Dublin 
- Road, Columbus 16, Ohio. 
4cA 





ELECTRO-MAGNETIC 4 


AND OTHER DEVICES 











* Variable Speed from Constant Speed Source 


* Constant Speed from Variable Speed Source 


* Smooth, Full-Torque Starts 
















* Cushioned Stops 
Dynamatic Drive Installed on 


rien San Utilized as a variable speed drive, power coupling, slipping clutch, 

or brake, the Dynamatic principle has a wide range of applications 

; in many industries. It furnishes a simple, compact, frictionless 

Ty pi cal D ynamatic means of power application which is under instantly responsive 
conurol. Sizes range from the tension control on a non-backlash 
casting reel to an 18,000 horsepower drive for a wind-tunnel blower. 


The construction of Dynamatic devices is extremely simple. Basic- 
ally, all Dynamatic‘devices consist of two rotors, one operating inside 
» Oil Well Drawworks Brakes of, but not touching the other. One of the rotors is an electro-magnet. 
Either of the rotors may be connected to the driving member, or 
to the driven member. Direct current field coils, 
© Dynamometers located in one rotor, produce eddy currents in 
the other rotor, which in turn exerts a pull on 
the latter. The amount of slippage between the 
+ Vehicle Drives two rotors is simply and accurately controlled 
io aaa by varying the direct current applied to the 
field. Electronic means can be used for govern- 
ing or controlling the speed of the output rotor 
© Taheep Heute to a fine degree of accuracy. Efficiency in com- 
mercial applications is normally between 95% 
and 97% at full speed, although, when desir- 
© Blower Fan Drives able, slip can be reduced to 1%. 


Applications 


« Electric Shovel Drives 
® Punch Press Drives 


» Adjusto-Spede Motors 






’ Centrifugal Pump Drives 






® Air Conditioning Unit Drives 






ee a er Dynamatic devices can be applied to any 
shaft in any type of machine to transmit 
motion from one rotating member to another 
® Automotive Accessory Drives without mechanical contact, without friction, 
without shock, and under complete control. 
® Lift Truck Drives 2 8 . 

Inquiries are invited. 1. Flywheel 2. Main Field 


es ———— + CoiBrake Field. 
AM CORPORATION © weccns. 


subsidiary of EATON MANUFACTURING COMPANY 





© Automotive Fan and Pump Drives 















beral Offices: CLEVELAND, ©. Plants: CLEVELAND «¢ MASSILLON « DETROIT * SAGINAW 


BATTLE CREEK + “MARSHALL «© LAWTON © VASSAR «© KENOSHA «© WINDSOR (CANADA) . 


e 


ee 


LES Leg 4 
i 


W-912 


THE MOST PROFITABLE WORDS 
IN FLAT SURFACE GRINDING 


Whatever type of flat surface grinding your parts 
may require—be it simple “cleaning up’—or rough 
grind and finish grind in one operation—or very flat 
surfaces with a fine finish and held to close limits— 
there is no more profitable method, in practically all 
cases, than to ‘Put it on the Blanchard.” 


Blanchard’s specialization in grinding flat surfaces 
assures you the most profitable flat surface grinding 
machines you can buy. 


IF YOU MACHINE FLAT SURFACES ... bring your 
problems to The Blanchard Machine Company. 


Send for your free copy of “Work Done 
on the Bianchard”, third edition. This new 
book shows over 100 actual jobs where the 
Blanchard Principle is earning profits for 
Blanchard owners, 


334—MACHINERY, November, 1946 


























An example of mass 
grinding of larger pieces ata 
greater profit, 






















Four diesel cylinder heads 
are held on a 60” magnetic 
chuck of a No, 27 Blanchard 
s urface Grinder. The material 
Is cast iron. Each head meas- 
ures 2516" x 1014"x 53%”. 


Average stock removal per 
side is .005”. One side is 
ground flat within 001”. 





Production is 27 Pieces 
(27 surfaces) per hour. This 


includes loading and un- 
loading time. 














, idence 
ings evi e 
Overwhel™" ® .. 











SAN FRANCISCO 
“Best adapted for 
B & S automatics. 






,, LOS ANGELES 
Long chaser life and 
9°00 construction,” 



















,, , SAN DIEGO 
Interchangeability of ; oh 

chasers for different ~ 

types of die heads.” Se 








h,° 
x 











* Based on impartial 








H&G SPEED CALCULATOR 


Foremen, Set-up Men and Engineers find 
the H&G Speed Calculator based on a circu- 
lar slide rule formula very useful for arriv- 
ing at proper feeds and speeds. It elimi- 
nates fiquring; is a valuable time saver. 


FREE when requested by users of die heads. 


Otherwise 15c. BULLETIN 10 


SEE H&8G CATALOG IN SWEET’S FILE 





Briefly describes the famous H&G Insert Chaser 


‘ Die Heads, available in a wide range of sizes 
2 THE EASTERN MACHINE SCREW ronale| styles for all eatekaalial+3 on which aalacte lets 
A CORPORATION 

23-43 Barclay Street New Haven 6, Conn 


ore cut. 
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ATER can do a lot of damage to presses and 

other hydraulically - operated mechanisms. 
Condensate in hydraulic oils can rust pumps, valves 
and controls, can cause leather seals to harden. Dirt 
and sludge, too, can score highly finished surfaces 
and make costly repairs necessary. 


De Laval Oil Purifiers save hydraulic mechanisms 
in presses and other machines by providing a con- 
tinuous supply of oil, free from dirt and water—oil 
that can be used with perfect safety indefinitely in 
any hydraulic application. 


Because they are wholly mechanical in action, oper- 
ating by centrifugal force, De Laval machines dis- 
charge oil that is uniformly clean. There is no 
lessening of efficiency during the run of the Purifier. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


Save more than the Out with 


PURIFIERS and CLARIFIERS 
FOR FACTORY OILS 
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a 


The De Laval Oil Purifier above is the 
type generally used to purify hydraulic 
oil, cutting oil and other factory oils. 
Various other models are available for 
specific purposes. 
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 SLECTARIC 








FEENRAIL 


‘WHEREVER EQUIPMENT 





MmeAved 





Whenever you see exposed wires on a crane system, wires on 


the floor or awkward motions of portable tool operators — think 
of FEEDRAIL. 


Electric Feedrail is an enclosed bus bar system having movable 
trolleys that make contact with the bus bars at all times. It is 
polarized, fused and grounded and each section carries the 
Underwriters’ Label. 


FEEDRAIL is protected against dust, mechanical injuries and 
mechanical shorts. It is furnished in assembled sections and 
curves. Also available for Slide Switches and transfers. Easy to 
install, inspect and service. 


FEEDRAIL not only feeds but also supports all types of portable 
tools which may be readily disconnected by means of fused 
EVER-LOK connectors. 


or any electrical equipment that has to be moved or rearranged 
to accommodate new production layouts is best served by 
FEEDRAIL. 


: Emm A FATAIARPC FERICDAI 
ASK FOR FEEDR, . CATALOGS GENIE f 


FEEDRAIL CORPORATION 


SiiPycicy iru mr kK . . 
KJ O74 Y¥ Vi RYU x 


125 BARCLAY STREET * NEW YORK 7, N. Y. 


MACHINERY, November, 1946—337 




















RE B€ritu 


FASTENING METH@SE 


More compact design because members 





need not be “built up” (saving of weight), 








PIPE PLUG point of fastening held closer to intersection 
of parts (saving of space), quick and posi- 











tive tightening (saving in assembly time) 





. these and many more proven facts 






are the results of using Holo-Krome FIBRO 
FORGED Socket Screws with the internal 





wrenching feature . . . Holo-Krome Screws 












are the completely cold forged screws —a 





Holo-Krome exclusive, patented feature. 





THE HOLO=KROME SCREW CORP. 
HARTFORD 10, CONN., U. S.A. 


ASSEMBLY - TIME 


HOLO-KROME 
fibre forged 


Your Holo - Krome Industrial = : 2 
epi SOCKETS SCREWS 


you from his warehouse stock. 
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SAVE WEIGHT - SPACE 


| 











HEAVY STOCK REMOVAL 


















MICROHONING CUTS CHIPS! 
MICROHONING IS METAL CUTTING! 


These Are Microhoned Honing Chips— This means that high production now has a 


PACE Millions—Billions—of such small scale chips nae! — a od re by 
are cut by the many thousands of face wry S ae -_ nna re f — 
i ME contacting grits in an average 3 to 6 stone OAR EE REE ee Cenenenee or NRE 


set of honing stones—all cutting at the same 
time. Combined—they can remove a lot of 
metal—up to .080” on diameter—in a 
relatively short time—or at rate of .006” 
to .008” per minute. 


mediate bore machining operations. 


It is economical in other ways. New additive 
treatments in Micromatic Honing Stones 
yield from 200% to 400% more bores per 
set of stones than was formerly possible. 


<S\MICROMATIC HONE CORPORATION © DETROIT 4, MICHIGAN 


OISTRICT FIELD OFFICES: 1323 S. Santa Fe, Los Angeles 21, Cal. @ 194 Dalhousie St., Brantford, Ont., Can. @ 616 Empire Bidg., 206 S. Main St., Rockford, Ill. 
301 Harries Bidg.,137 No. Main St., Dayton 2, Ohio © 927 A—M & M Bldg., P.O. Box 981, Houston 2, Texas © Room 514—129 Church St., New Haven 10, Conn. 
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Designed as a self-contained unit, with races and rollers made from through-hardened 
Job Cop etrovoed elo) oMMol ob do) eel-ME-ii-1-) MEd 1-1 ¢- MMos d- MB oCo MS (ole)-\- ME olotd (ME CoM Lot ge le) a o)d-lol Gummy Mel E-ro) be (-sele| 
shoulder construction and retaining lip, built integral with the outer race, hold the 
rollers, eliminating any possibility of the bearing coming apart during installation or 
operation. Rounded end, full length rollers give greater load carrying capacity, and 
close tolerance in construction, increases the overall efficiency. Where it is necessary 
to conserve radial space the bearing can be used without the inner race and the bear- 
ing mounted directly on the shaft. Provision for incidental thrust is provided along 
with adequate lubrication facilities. Write for 

Bulletin SM-42. If you have a special bearing 

problem McGill engineers will be glad to 

cooperate in working out a bearing to fit. 





FOR ALL TYPES Of 
INDUSTRIAL EQUIPMENT | 


C 
MSGILL manuracturine CO., INC. 
MANUFACTURERS OF BALL AND ROLLER BEARINGS VALPARAISO, INDIANA 
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ANOTHER NEW LOVEJOY 


CARBOLOY TIPPED 
skele) @a:i bem mA?) 2 


“CUTSALL” 
STEP TOOTH MILL 


Here’s another new “Cutsall” to cut your milling 
costs. The staggered teeth give the results of four 
single fly cutters—with metal removing ability that 





will outstrip anything you've ever tried. POSITIVE and NEGATIVE 


Lovejoy “Cutsall” mills have large Carboloy tool- RAKE, RIGHT and LEFT 
bit-type blades that can be supplied for right- 
or left-hand cutting, with the same housing. The 
blades can be ground easily to obtain positive or FINE BLADE ADJUSTMENT 
negative rake. The rear on each blade is tapered EXTRA LARGE CARBOLOY TIPS 
so that fine adjustment is easily made with rear set 


HAND in ONE HOUSING 


screw—front set screw securely locks the blade in 
the housing. (See phantom view, below.) 


“Cutsall” face and step tooth mills are available 
in 6”, 8”, 10” and 12” sizes—all take a single blade 
size—all will give performance unmatched by any 
other mills. Write for details and prices. 


LOVEJOY 


TOOL COMPANY, INC. 


Springfield, Vermont, U.S.A. 


SA aA ogi pth tA os PA 


Sapet 


ete 
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"MAXI" 


Surface Treated Ta 





You can again get ‘‘MAXI’’ surface treatment on 
“Greenfield”’ Taps at no extra cost. 


“MAXI” was a pre-war champion when it came 


>? ec 


/E to tap performance. Today’s “MAXI” is better than 





ever. Intensive research in “‘Greenfield’s”’ metal- 
lurgical laboratory during the war has. produced 
better formulas for surface treatment. LON 


=. u 
WHAT IS “MAXI” FINISH? 


It is a heat treatment applied to High Speed 
Steel tools which imparts a surface hardness 
greater than that of an untreated tool. 
This surface is applied by a chemical bath. It 
does not affect the basic character of the 
metal nor the size of the tap. 


COSTS NO MORE! 


You can get a “MAXI” surface treatment on 
any “Greenfield” HIGH SPEED tool, regular 
or special, in any size at no additional cost. 
Simply add the word “MAXI” when ordering. 





GREENFIELD 


GREENFIELD TAP and DIE CORPORATI 
GREENFIELD * MASSACHUSETTS 
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There is 


in 32 Alundum 
Grinding Wheels 


LUMINUM oxide abrasives of the so-called 

“regular” type are about 95% abrasive and 

5% impurities in the form of slag. Slag does not cut. 

Aluminum oxide abrasives of the “white” type are 

over 99% pure abrasive but contain a large per- 
centage of pores. Pores do no cutting. 


32 ALUNDUM abrasive has a purity of over 99% 
and no slag, no pores — it’s all usable abrasive. 
This means that the many cutting points on the grains 
of 32 ALUNDUM have more resistance to dulling. 
And when they finally become dull the slight impur- 
ities present in 32 ALUNDUM abrasive are beneficial 
inasmuch as they give the grains a desirable type of 
fracture — producing further cutting points. 


It is this slower dulling action of the points, plus the 
fact that here are more of them doing the work, 
which give the new 32 ALUNDUM grinding wheels 
their long life and freedom from dressing. 





NORTON COMPANY, WORCESTER 6, MASS. 


Distributors in All Principal Cities 


OES BN AREA OI 


SS 
—— 


“Tol anele 


Trade mark reg. U. S. Pat. Off. 


Ask your Norton abrasive engineer 
to give you a Vectograph demon- W-1077B 
stration of 32 ALUNDUM abrasive. 
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ARE MANY 
OF THE 
REPORTS THAT 
ARE COMING 
IN ABOUT 


32 Alundum 


ee to aie ~ 030" 


a 
a Obtain. 


INTERNAL GRINDING 


Hole taper eliminated — 
wheel life tripled. 


A maker of rayon pumps is grinding holes in a part 
made of high carbon, high chrome steel (SAE 51 335 
— Rockwell C56-57) removing 012” trom each hole. 
They had tried many makes of wheels and the best 
life was an average of 10 holes per wheel. They 
changed to 32 ALUNDUM wheels (3/s x 3/g x Ye"— 
32A801-N8VBE) and life jumped to an average of 
30 holes per wheel. They soy. "The 32 ALUNDUM 
wheel breaks dow hole. Not only is 
this less than anything W but the 
wheels remain true so that we can get o straight hole 
without any taper.” 
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Single, Double, Triple Actio 
Mechanical Accuracy 


Standard Design 





DANLY MACHINE SPECIALTIES, INC. 
2100 So. 52nd Avenue - Chicago 50, Illinois 





Press for Moder 





—— 


a 





Productio 
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AMERICAN PHILLIPS SCREWS 





are “‘FIRST MATES’”’ Cost-wise 


«-+»-BOTH TO BOAT-BUILDERS AND OWNERS 


In shipyards (as in automobile plants, re- 
frigerator factories —er what's yours?) 
American Phillips Screws deliver these spe- 
cial savings: Swift, sure-handed handling. 
Automatically straight driving. Protected, 
unspoiled work-surfaces. More and better 
work done far more easily. All of which 
translate into TOTAL TIME-SAVINGS 
AS HIGH AS 50%! 
And American Phillips savings reach 
straight through to the buyer of the boat. 
For these screws resist corrosion, with- 


Chicago 11: 589 E: Illinois Street 


stand vibration, remove screw-driving from 
his maintenance work, help to keep his 
craft always trim, tight, and shipshape. 
You can steer by this: American Phillips 
Screws are profitable not only production- 
wise. They’re potent sales promotion, as a 
mark of quality construction . . . and they're 
sound sales-protection, too. You can get 
these same production and sales advantages 
in American Phillips Screws in any type or 
metal (see below) for any fastening re- 
quirement. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Detroit 2: 502 Stephenson Building 










ALL METALS: Stee!, 

‘Ss: Brass, Commercial 

Bronze, Stainless 
Aman Steel, Aluminum, 
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ALL TYPES <7 





Monel, Everdur (sili- 
con bronze) 










































where rubber 


cushions assure 
smooth operation 


in Logan Lathes 


TWO RUBBER CUSHIONED 
BEARINGS, one at each 
end of the two hinge points 
connecting the countershaft 
and headstock, absorb mo- 
tor vibration. 





ONE RUBBER CUSHION be- 
tween motor mounting base 
and pedestal further elim- 
inates transmission of mo- 
tor vibration. 








TWO RUBBER BUTTONS 
cushion the cone pulley 
guard. 


CUSHIONED ABSORBS VIBRATION, GIVES 
COUNTERSHAFT 






















from LOGAN LATHES MAXIMUM SMOOTH- 

» his 

illips NESS AND ACCURACY IN OPERATION 

tion- 

, asa 

ley re 

Be Rubber cushioning of the countershaft is one of the 

pe or unique design features which help make Logan Lathes 

Bre: a ; 
outstanding in smooth, accurate operation. At no 

ID point on the Logan Lathe is there a direct metal-to- 

| metal contact between countershaft and headstock. 

— At all three of the countershaft’s main support points, 

Logan Quick Ch ' , 

—_ isc the pedestal rod and the two hinge pins, rubber cush- 
rag ions effectively absorb motor vibration. The result is 
PY SPECIFICATIONS COMMON TO ALL LOGAN : ; ; ; 

1 LATHES . . . swing over bed, 10%”. . . bed a maximum of smoothness in operation that is con- 
: length, 434”... size of hole through spindle, ° os , 

: —— yp each yh eye ducive to fine precision work. For details on all the 
A per inch, 1%2”"—8 .. . 12 spindle speeds, 30 to . 

x aan. a. aie ace het Logan advanced design features, see your nearby 
7 bearing spindle mounting . . . drum type re- Logan Lathe dealer, or write direct for the Logan 
teel, versing motor switch and cord . . . precision 

He ground ways, 2 V-ways and 2 flat ways. Lathe catalog. 

ess 

um, K-1 
sili 

seal "“V GAN ENGINEERING CO CHICAGO 30, ILLINOIS 
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Dhining Example ot 
First-Class Workmanship” 


P-K GROUND THREAD 
SOCKET SET SCREWS 





Top-notch mechanics are never satisfied with 
work that is just “good enough”. They are ever 
alert for anything that will help them make it 
better. That’s why your best mechanics will take 
real pleasure in using P-K Ground Thread 
Socket Screws. 

They'll like the gleaming, mirror smooth fin- 
ish of the ground threads, free from the nicks, 
burrs and tool marks common to cut threads. 
They will easily see that centerless thread grind- 


ing, on hardened stock, means faultless contour 


and lead, and a uniform, dependable Class 3 Fit. 


eels 8? THER P-K FIRST 
P-K’s improved prodution facilities and poser ee 
Size- ’ 

SOCKET HEAD CAP SCREWS 
| : , ; c:7e-mark shows 
prompt deliveries on Socket Screws. Start aii IDENTIFICATION. sie mark shows 
5 a cial ra tell size when 
Saves time an 
assembly line. 


ample stocks make possible unusually 


° correc poe D 
now to benefit by their many advantages. guessing oT “miking” 


“— se ‘ 73 get mixed up. 
Write today for samples. Parker-Kalon pone * tool crib or on 
a e ° rents 
: r , -Grip* preven 
rp., 202 Varick Street, New York 14. HANDLING. Gear re 
- aie a ae — and fumbling when hands a 


slipping faster. 


oily. Makes fingers fly 
*U. S. Pat. No. 126,409 
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WELDED STEEL PRESSES 


(FULLY STRESS RELIEVED) 


“Baking” Strength into the Unity of Metals 


@ The inherent stiffness of steel plate is 2% times 
that of gray iron castings and 1% times that of Meehanite 
or high test castings. 


Warco press engineers have capitalized on this advan- 
tage in designing and building the advanced line of 
Warco welded steel presses. 


In actual construction, they go even further to help assure 
the maximum rigidity so necessary to long die life. 


All welded parts are “baked” at 1150 degrees F for a 
pre-determined period of time in one of our three custom 


built annealing furnaces, to give additional strength to 
the perfect union of metals in the weldments. 


This stress-relieving of weldments, though a routine 
step in fabrication of Warco presses, is vitally important. 
It virtually eliminates locked up stresses that might 
otherwise build up and contribute to the hazard of 
misalignment from overload in service. 


There's a Warco press for every type of production 
requirement. We are in position to give prompt delivery 
on most standard models. Your inquiry will receive 
immediate attention. Consult us today. 


NN LTS NTE, ENN SEIMEI WET ION IORI SE BR mamma 
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TO PRODUCTION » 


This is the Road 
YOU Live by.... 


History’s hungriest market for manufactured goods is lined up 
beside the world’s greatest facilities . . . still waiting. 





THE ROAD 


It seems like simple common sense, then, to face the fact 
that YOU have a tremendous personal stake in seeing that more 
and better goods are produced through YOUR efforts than ever 
before. The Road to Production leads to individual security 
through PERMANENTLY improved living standards. It can take 
us far, or to a dead end, depending upon how each of us adapts 
himself to that first essential .. . MORE OUTPUT. 


Federal specializes in upping efficiency through automatic 
welding, which offers more improvements in metal goods manv- 
facture than any other single method or “tool” we know. Wherever 
metal fabricating or fastening on a production basis is a problem, 
resistance welders of one type or another usually provide a 
profitable solution. 


Federal makes every type of resistance welder... many specially 
\ developed by our welding engineers for highly special needs. 





.. Random examples of every-day production “step-ups” with 
Bderals are illustrated at right. There’s a Federal representative in 
key city qualified to show you similar methods to speed 

‘oj fdS%0n the Road to Production. 


Permanent Personal Prosperity 





Sommer and Adams Co., Cleveland—SPECIAL HIGH PRECISION MACHINES 
The Warren City Mfg. Co., Warren— WARCO PRESSES and PRESS BRAKES 


—a MACHINE 
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OR SEAM WELDS AT ONCE... SIX SETS PER MINUTE 
, anor, Pe 7" \e 
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“0 
FLASH WELDING 300 STEEL DRUMS PER HOUR 


MEMBER Im 
ANU 
, 


ND WELDER COMPANY 


208 DANA STREET e WARREN, OHIO 
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FEATURES 


self-aligning 
sealed or shielded— 
to keep out dirt, keep in 
lubricant 
friction free 
easily installed and removed 
cadmium plated 
economical 
5 bore sizes 
3 types of shanks— 
male threaded 
female threaded 
hollow 

















Originally developed by Fafnir for smooth, trouble-free flight 
and engine controls in airplanes, this compact, self-contained, 
pre-lubricated, lightweight ball bearing unit has been uti- 
lized by manufacturers of such diverse products as power lawn 
mowers, oscillating headlights and engine-in-the-rear busses. 
Your own experience and imagination will suggest profitable 
applications to your machines. Fafnir engineering services, 
at our plant and out in the field, are available to you in adapt- 
ing this and other Fafnir-developed ball bearing units to 
your product to gain important competitive advantages. We 
suggest either sending us prints of your machine or writing 
for data sheets on Fafnir Ball Bearing Rod Ends. The Fafnir 
Bearing Company, New Britain, Connecticut. 
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Back in 1919 the founders of the Universal Engineering 
Co. originated the idea of standard drill bushings. Today, 





27 years later, these bushings are saving countless 


UNIVERSAL manufacturers thousands of dollars by reducing 
DRILL BUSHINGS drill breakage and insuring more accurate drilling, 
: : reaming and tapping. 
first on the market, first 


From the selection of the raw steel stock to the finishing of 
s . s 
in accuracy and durability....... 
05 hes a ee 
\ \: 3 < RS Peat ~ 

























-.each superhoned bore, Universal superfinished drill 
WS, a Se 
rt 


wy 


0 sare 
rq ~ 
PD e. Step. You can order Universal drill bushings, 


4 oe 


a 7 a 
: EBishings are precision manufactured through every 





* 
weg 





Hither superior Universal tools direct from the 





- main plant or from the completely equip- 
ped Universal Engineering Sales Co. 
warehouse nearest you: 89 Main St., 


Ansonia, Conn., or 5629 Sixth St., 





Kenosha, Wisc. 








SUNIVERSAL ENGINEERING CO. 
MUTH, MICHIGAN 
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“MAXITORQ 


AUTOMATIC OVERLOAD RELEASE CLUTCH 





Single type... '4 to 15 H.P. at 100 r.p.m 


High speed automatic machinery, especially 
of the types producing breakable or dam- 
ageable products, must be equipped with 
the means for fast, positive power discon- 
nect. To prevent the damage which can 
occur with a slow or faulty action clutch 
we have designed a cam-action feature and 
combined it with the basic principle of the 
Maxitorq design. This provides an Over- 
load Release Clutch which may be manually 
adjusted so that disengagement is automatic 
and instant at any determined degree of 
overload. Adjustment is so sensitive and 


Also ... A Standard Type for 
General Use 


For machine tools (which do not re- 
cuire the overload release feature), stand- 
ard and special machinery, instruments, 
etc., use the Standard Maxitorq Clutch in 
4 to 15 H.P. capacities at 100 r.p.m. Single 
and double, wet and dry types. Also for 
pulley and cut-off coupling installations. 


SEND FOR CATALOG NO. M11. 





<MAXITORQ 








Mardian 


AGAINST OVERLOAD 


votector 


OF PRODUCT and MACHINE 


action so fast that full safety is assured at 
all operating speeds. 


The Overload Release Clutch includes all 
the valuable features that are winning such 
wide acceptance of the Standard Maxitorq 
Clutch . . . patented Separator Springs that 
““float’’ the discs apart to prevent heating 
in neutral . . . assembly, adjustment and 
take-apart without the use of tools . 
compact design . . . accurately machined 
parts for smooth assembly and long service 
life under hard and continued use. 





STANDARD ... DOUBLE TYPE 











%, 
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NMeétiaice by CROMOVAV 


100,000 pieces per grind . . . 100% increase in production over former dies. . . is 
the outstanding performance of this Cromovan six station, progressive lamination 
die. The die punches out both rotor and stator laminations complete . . . from 
.025 silicon lamination sheets. . . clearance tolerance of .0007 inch per side is strictly 
maintained between punches and die. All cutting surfaces of this die are made 


of CROMOVAN. 





STEEL COMPANY 


MCKEESPORT, PA. « NEW YORK + HARTFORD + PHILADELPHIA - PITTSBURGH + CLEVELAND + DAYTON + DETROIT « CHICAGO + LOS ANGELES 
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Because of a reputation for precision 
stamping and accurate assembly, Presteel 
is a natural choice among makers of mod- 
ern appliances. 


The parts shown above are for a new type of 
electric toaster, the Toast-O-Lator. The casing 
consists of two stamped sides which are spot 
welded together; the top is joined by bending 
the casing lugs under the top’s curled edge. 





The quality cold rolled steel 
required for this application 
is prepared in Presteel’s own 
cold rolling mill, permitting 
close control of this exacting requirement. 


When your future plans call for quality con- 
trolled stampings, or when you wish to learn 
more about the savings which can be accom- 
plished by their use, consult Presteel. 





WoRCESTER PRESSED STEEL CO. 


ALLOY STEELS AND OTHE METALS COLD FASHIONED SINCE 1883 





311 BARBER AVENUE, WORCESTER 6, MASS. 
Representatives in Alexandria Virginia, Buffalo, Canton Obie, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toron'? 
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NATIONAL 


REAMERS . 








a 


T= 


|| The Importance of Proper Selection 


2 In choosing reamers, such factors as the 
| materials to be reamed, the amount of stock 
to be removed, and the degree of accuracy 
and finish required should receive primary 
consideration. NATIONAL Reamers include 
such varied types as Taper Reamers, Chucking 
Reamers, and Shell Reamers, to mention only 
a few, each designed for a specific use. 


Your NATIONAL Distributor can help you 
select the Reamer best suited to your needs. 
Consult him on all your metal-cutting problems. 


NATIONAL 





TWIST DRILL AND TOOL COMPANY 


ROCHESTER, MICH., U.S.A. < 
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of many 4 
bs kinds : 
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ME for many needs | 
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poe and durability | 
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be 
bore 
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Cutting Tools | 

and 

for the 
All Purposes | sha 
iileeaemniaiaiiatiiaiainias iiaiiadiiiaaiee _— £ Tay 
har 
Herringbone Cutters, po 
Broaches, Gear Cutters bat! 
Gear Shaper Cutters, tap 

Circular and Flat e. per 

Form Tools, | 
Form Relieved Cutters. | lan 
ground and unground, _— 
Hobs, . 
i. ground and unground, py 
Milling Cutters, 

Special Tools pec 
car 
cut 
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Co: 





NATIONAL 1 


11200 MADISON AVE CLEVELAND, OHIO 


Sp Rapala Shes et 
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Gabriel Aerotype Shock Absorbers have t 
centric tapped holes. One, in the skirt, is 1” diam., 
20 pitch, to receive the piston head. The other, 7/16” 
diam., also 20 pitch, receives the shaft. Tapping time, 
using two machines with cross-slide feed, was 9 
seconds for each hole—18 seconds per piece. 

Cost-wise Gabriel production execu- 
tives reasoned that, if the two holes could be tapped 
simultaneously, tapping time would 
be cut in half. Ingeniously, they 
bored out the center of the larger 
tap and fitted the smaller one into it, 
producing a tool to do the job. 

But perfect alignment, accurate sizing 
and correct depth were essential because the skirt of 
the piston is only 3/32” thick before tapping and the 
shaft must be precisely centered through the seal. 

Fortunately, Cleveland Lead Screw 
Tapping machines meet all these requirements. The 
hardened and ground lead-screw feed, rigidity of the 
spindle and precise depth control provide the ac- 
curacy needed for the job. So today, Gabriel has a 
battery of four Clevelands with cross-slide feeds 
tapping both holes simultaneously. Tapping time 
per piece has been reduced to 9 seconds. 

Rejects are negligible and the Cleve- 
land’s enclosed coolant system under the operator’s 
control assures maximum tap life. 

Scores of Cleveland Tapping Machine 
users are enjoying similar tapping economies—even 
on Class 3 and 4 fits on a production basis. 

If your product must be drilled or tap- 
ped ... one hole or a dozen ... Cleveland engineers 
can probably show you how to speed production and 
cut costs. Send blueprints and specifications or 
sample parts to The Cleveland Tapping Machine 


Company, Hartville, Ohio. 


tapping machines 





TAPPING GABRIEL 
PISTONS 


CROSS-SLIDE FEED 


Your copy ts wady 


a The 
The new, enlarged edition of — 
the popular “Production Machine Co. 


Tapping Guide” has 24 pages Hartville, Ohio 
of valuable data for use of 
the estimator, set-up man e 


and operator. Bi Sead a copy of the 


MAIL THE COUPON FOR » Production Tapping Guide to 
YOUR FREE COPY Ps 
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MEET THE WALKER CHUCK FAMILY!| «© 
is a 

OXY 

Truly a credit to the O. S. WALKER CO. Ke 
Over 60 years of chuck building, design, Inj 
‘ ‘i - - of 

and engineering experience are incorpo- “ee 
rated into these “PERMOS.” sh 
for 

Of! 

WALKER ENGINEERS Yo 

invite you to present your “3 

problems for solution at R, 

no obligation. Ey 






REMEMBER, there is a WALKER CHUCK 
for every known application. 


O. S. WALKER CO., INC., WORCESTER 6, MASS. 
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Airco’s new Flux-Injection Method of stainless steel 
cutting points the way to important savings by 
eliminating the slow, laborious melting-away and 
mechanical processes now in common use. With 
the NEW Airco process, stainless steels containing 
alloying elements as high as 50% can be oxyacety- 
lene flame cut as readily as ordinary steels. 

Designed for use with standard Airco oxyacety- 
lene equipment, this new Airco stainless steel 
cutting technique keynotes simplicity, safety and 
economy of operation. In fact, operating conditions 
and instructions for stainless steel cutting approxi- 
mate mild steel, and “cut-speed” is comparable. 

The Flux Feeder Unit is portable, even when 
fully charged, so rapid movement from job to job 
is assured. The Unit feeds the flux into the cutting 
oxygen stream. Thus, the flux is continuously and 
evenly dispersed throughout the entire cutting 
operation. 

\n explanatory article — “Flux- 
Injection Method Brings Economies 
of Oxyacetylene Flame Cutting to 
Stainless Steels”— will be available 
shortly. Fill in and mail the coupon 
for your copy. Air Reduction,General 
Otlices, 60 East 42nd Street, New 
York 17, N. Y. In Texas: Magnolia 
Airco Gas Products Company, 
General Offices, Houston 1, Texas. 
Represented internationally by Airco 
Ex»ort Corporation. 





3 1: Oe Se a ae ee a a 
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AIR REDUCTION | 
60 E. 42nd St. 

New York 17, N. Y. i 
()—1 

Please send me a copy of article: ‘‘Flux-Injection Method Brings 
Economies of Oxyacetylene Flame Cutting to Stainless Steels” 


(RCO) Air REDUCTION _ ..-. 
— Ss 











Offices in All Principal Cities » Firm | 
Address , 
CRIGINATORS OF MODERN OXYACETYLENE AND ~— City Zone___State 








ELECTRIC ARC METHODS FOR METAL FABRICATION 6 i —€ —— — a oe a a ms ce ee i 
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MUNICIPAL AUDITORIUM 
ATLANTIC CITY 


LOOK TO THE 


METAL SHOW 


FOR 


Every metal man can be a seer and get real production 
ideas just as quickly and easily as looking into a crystal ball 
by visiting the 28th annual National Metal Congress and 
Exposition, Atlantic City Municipal Auditorium, Nov. 18 to 22. 
This big event concentrates the latest ideas of more than 
300 manufacturers in operating displays at the Exposition... 
concentrates the research developments of industry in fast- 
moving technical sessions sponsored by four great national 
societies. 


All exhibit space in the vast Auditorium and Exhibit Hall will 
show advances in ferrous and nonferrous metals, in equip- 
ment and processes for heat treating, welding, cutting, 
brazing, machining, cleaning, plating, die casting — and a 
hundred-and-one other products— many shown in actual 
operation. 


More than 100 research papers on many metal topics will 
be presented by outstanding metal industry experts during 
sessions of the Metal Congress. You will find production 
ideas at all of these meetings and in conversations with 
other metal men who will attend this annual event. 


Show time is close at hand — November 18 - 22, Monday 
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NOVEMBER 18-22, 1944 


PRODUCTION IDEAS 


thru Friday. Make your plans to attend right away — write 
for hotel accommodations to the Housing Bureau, National 
Metal Congress and Exposition, 16 Central Pier, Atlantic City. 


ATTENTION MANUFACTURERS — 


A few good exhibit locations are still available. If you have a product 
to introduce — a metal industry market to cultivate, wire or phone for 
space details to W. H. Eisenman, 7301 Euclid Avenue, Cleveland — 
Phone Endicott 1910. 


NATIONAL METAL CONGRESS 
ann EXPOSITION 


Sponsored by the American Society for Metals 
in cooperation with 


’ The American Welding Society . .. The Iron and Steel 


and Institute of Metals Divisions of the American Institute 
of Mining and Metallurgical Engineers . . . American 
Industrial Radium and X-Ray Society. 
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HARDENING 


Heat localized exactly where 
wanted at any desired tempera- 
ture. Ideal for gears, cams, 
bearing surfaces, cutting tools 
and other areas subject to wear. 


ANNEALING 


STRESS RELIEVING 
NORMALIZING 
PREHEATING 


for Forging, 
Drawing, etc. 
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| how Lepel Induc- 


See for rouse 
tion Heating speeds 
and metal joining, PF 


hardening 
oducing 








ees 


- the operation and advantages of 


superior results. 








| TF YOU CANNOT ATTEND 
THE METAL SHOW] 


send for latest catalog describing 


”~ Lepel Induction Heating. Or, better 


still, send samples of your parts with 


specifications of the work to be per- 
formed. Lepel engineers will process 
the samples according to your speci- 


fications and return them with rec- 
ommendations and cost estimates. 
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MELTING 


Readily melts metals and alloys 
of any melting point. 





SOLDERING 


Neater, faster and without 
waste. Minimum discoloration. 





BRAZING 


Permits widest choice of copper 
or silver brazing alloys from 
lowest to highest melting 
points. Ideal for brazing car- 
bide tips. 
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HOP EQUIPMENT of STEEL 


* 
RIGHT SIZE 


“‘Hallowell’’ workbenches of steel 
are available in five heights and 
widths and seven standard lengths. 
They can be moved easily and 
joined end to end to 
form a continuous work- 
bench. There are over 
1300 combinations of 
‘*Hallowell’’ workbenches 
available. 
















A 
CONVENIENCE 


“‘Hallowell’’ workbenches of steel can 
be outfitted with a number of inter- 
changeable shelf, drawer and cabinet 
units, thus assuring you of having Just 
the right type 
for your particu- 
lar needs. ‘‘Hal- 
lowell’? benches 
are READ Y- 
MADE, too, sav- 
ing you the In- 
convenience of 
construction 
costs, designs, 
and added ex- 
pense. 

And _ deliveries, 
everything con- 
sidered, ars 
prompt. 













a 
STURDY CONSTRUCTION 


Built for exceptional durability under Write for the free “Hallowell” 
everyday wear and abuse, ‘‘Hallowell’’ 7 
workbenches give you long years of Catalog of Shop Equipment. 
service. They are built sturdily .. . a © 
WwW 
will stand firm and Unbrako” and “Hallowell” 
rigid without cost- 


B betting te te products are sold entirely 
through distributors. 


ESS ra aaatege 


OVER 43 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA. BOX 22 
Boston, Chicago, Detroit, Indianapolis, St. Louis, San Francisco 
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ETNA 


ALONE gives you all these advantages 


THE TUBE REMAINS STATIONARY... 
IN A IT’S THE CUTTER HEAD THAT ROTATES 


The entire cutoff cycle—clamping of tube, 
cutting off and unclamping—is 


Cube Cutof f Single Pushbutton Controle 


ADVANTAGES 


. 
Operation requires no experience. 
Tubes need not be straightened before cutting. 
The well guarded rotating spindle is provided with a 


stationary liner. No revolving parts touch the tube. 


Generous clamping area avoids marking or crushing thin 
wall tubing. 


Minimum burr on tube. No tearing. 
Tubing can be fed through either end of spindle. 


Eliminates the fatigue experienced with operation of old 
type hand feed machines. 


CONTROL 


Convenient dial control of stepless spindle speeds within a 
wide range. 


Push-button feed control. 


Hand operated dials for easy regulation of feed rate of 
cutting tools. Easily adjustable rapid traverse ap- 
proach of tool slides to tube and return. No cams or 
gears to change. 


A single push-button for instant emergency stop or return 
of tools. 


Chest high centralized panel of control dials and 
buttons. 


Precision gauging of lengths. 
Readily adjustable to various combinations of 
diameters, gauges and materials. 


FEATURES 


The spindle runs on Timken tapered roller bear- 
ings, and is V-belt driven by a Louis Allis or 
Reliance variable speed motor electronically 
controlled. 


Centralized external greasing of internal parts. 

Automatic feedway lubrication. 

Removable hydraulic unit. 

Centralized, ventilated control cabinet. 

Easily installed ... connect three wires and start 
operating. 

Entirely self-contained compact units in capacities 


to handle tube from '/” O.D., 2” wall up to 
12” O.D., 1%” wall. 


THE ETNA MACHINE CO. TOLEDO 10, OHIO 
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eee THPPED HOLE 


The cost of a tap is determined by its capacity to produce 
smooth, accurate threads with a minimum number of 
rejects . . . not by its initial cost. You are assured greater 
dependability, longer runs between grinds, speeded-up 
thread production by the use of Hanson-Whitney taps. 
Let Hanson-Whitney engineers help you lower the cost 
per tapped hole by applying the proper tap for a 


specific job. For further information, write: 





Hanson Whitney Machine Company, Hartford, Conn. 





_——— 
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ORANGE ROLLER BUSHINGS 


are meeting many design problems 








@ Orange Roller Bushings are used in the cross feed 
shaft and motor shaft of the vital Cone Drive in Michi- 
gan ‘‘806”’ Rotary Gear 
Finishers, which run so 
smoothly, they are al- 
most completely noise- 
less. An excellent 
example of the even, 
quiet running resulting 
from closer internal 
clearances of Orange 
Roller Bushings. 















1 ANUNINN 
= vies 

































@ Thew-Lorain Moto-Cranes revolve on six Orange 
Roller Bushings in the front turntable. They carry the 
weight of cab and booms, plus 
lifting-loads up to 20 tons. 
Whether your problem is high 
weight load or torque load, 
Orange Roller Bushings will 
carry it—yet hold to limited 
space requirements. 





@ This 1150 h.p. Venn-Severin Diesel En- 
gine carries continuous loads of 700 k.w. 24 hours a day, 
6 days a week. All 
piston pins run on 
Orange Roller 
Bushings and are 
subjected to heat 
and repeated shock 
loads caused by 
combustion. Venn- 
Severin Machine 
Co. has used Orange 
Roller Bushings for 
a number of years 
with highly satis- 
factory results. 


@ This Gear Type Hydraulic 
Pump, made by Commercial 
Shearing and Stamping Co., 
shows how the smooth- 
running protection of Orange 
Roller Bushings is obtained 
in acompactly designed prod- 
uct, where space is limited 
and operating conditions are 


ee 





8 
C 











severe. 
Mail Coupon for Engineering Data 
Orange : Orange Roller Bearing Co., Inc., M | 
‘oller- Bushings are available in a wide range of sizes, ta meet i Grange % & 
ractically all requirements. Consult with our engineers. 5 Meme, cand me your Geter Setiing Sate Seek | 
a : Name Title 
! { 
ROLLER BEARING €O., INC. | ©» 
1 Address ! 
- . 
19? Main Street, Orange,N.J. | _ 
, L City State a 


ome ae we em a anew a= as ewawand 
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Increasing wage rates of today make 
necessary new methods of reducing 
costs. At medium production rates, 
this becomes difficult with general 
purpose machine tools. Simple mulfti- 
ple tooling and fixtures, indexing 
from roughing to finishing position, 
offer a new cost reduction method. 
Tooling costs are low —job possi- 
bilities endless. 






SIMPLEX 

















This photograph shows a SIMPLEX 4U 2-way 
Precision Boring Machine equipped with four 


finishing position, the finishing operations 
are performed on both ends simultaneously 





#4 spindles and a hydraulically indexed 
sliding table operating between adjustable 
positive stops. On the sliding base a single 
work holding fixture is mounted providing 
for operating on the work from both ends. 
After the roughing operation is completed 
on both ends, the table is indexed to the 


and the completed job is ready to remove 
from the fixture to change to the next job. 
The fixture and tools are removed and re- 
tained intact, ready for a quick set-up when 
the job is again run. The automatic cycle 
relieves the operator and helps maintain 
predetermined production schedules. 


Precision Boring Machines - 
STOKERUNIT CORPORATION | 


SIMPLEX Machine Tools Division 
4526 West Mitchell Street, Milwaukee 14, Wisconsin 
Precision Boring Machines, Planer Type Milling Machines and Special Machine Too's 
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In addition to their tremendous saving in honing time, seed of 
assembly of parts was increased up to 300%; breakdowns were 
greatly reduced because parts now wear longer. So, finishing 
costs have naturally dropped to about 1/10th of the former cost 
(exclusive of material). 


This part from a pneumatic drilling and tapping unit is made of 
cast iron—has one large blind hole 2%” in diameter and two 
open holes 1” in diameter. Tolerances are held to within .0005” and 
a 15 micro-inch finish is produced. 


Here are other advantages you get from using this machine: 
Handles wide range of sizes, from .125” to 2.625” © Produces accu- 
rate holes within .0001” e Can be set up, ready to operate in 1 minute 
Does not require skilled labor ¢ Low in cost, economical to operate 

Find out how these advantages can save time and money in your 

shop. Call in a Sunnen engineer, or write for complete details. 

lf you have parts on which you would like recommendations, send 
them to the Sunnen Honing Laboratory. 


SUNNEN PRODUCTS COMPANY 
7940 Manchester Ave., St. Louis 17, Missouri 


Canadian Factory: Chatham, Ontario 





TeaDt wae 





from 2 hours to 1 


with Sunnen Precision Honi 





SUNNEN 





minutes 
| g Machine 











Automobile Distrib- 
vtor Shaft Gears. 
“So accurate that a Taper removed at 
piston can be fit a rate of 80-90 per 
within .00005 inch. hour. 


Cast Iron Valve Stem 
Guide. V2 to one 
thousandth removed 
— 220 pieces per 
hour. Better finish 
ond straighter hole. 


Diesel Engine Fuel 


. : Roller Bearing Out- 
Injector Cylinder 


er Race. Finish im- 

proved from 12 

micro inches to 2 
micro inches. 





Compressor Yoke. 

Alignment main- 

tained and better 
finish produced, 





Bronze Valve. The 
Sunnen method ot 
honing is used to 
secure a high finish 
and accuracy. 






ee 


Hydraulic Two-Way 

Control Valve. Hole 

is honed to eliminate 
leakage. 
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HEIM 
UNIBAL 


SPHERICAL BEARINGS 








As used in the NEW 
ANCHOR STERISEAL 
MACHINE 


The Anchor Hocking 
Glass Corporation, Lan- 
caster, Ohio, supplies 
the new Anchor Steriseal 
Machine to food packers 
for high production 
steam vacuum sealing of 
glass containers with 


Anchor AH-N Caps. A 


small, but important part HEIM UNIBAL SPHERICAL BEARINGS 


of this machine is the 


Heim Unibal Spherical for correction of misalignment 
Bearing used to support 


one end af the Malesid Developed during the war for exclusive use in airplane 

Timer. construction, the unusual principle used in making the 

Heim Unibal Spherical Bearing is meeting with enthusi- 

astic approval by American Industry in general. Using 

HEIM only one ball instead of a double row of balls in a race, 

also makes a greater surface supporting area is presented and 

UNIBAL heavier loads can be carried without breakage. Longer 

ENDS life at lower initial cost, coupled with the self aligning 

ROD feature of this new type of bearing make it a must for 
today's production needs. 























PLEASE WRITE FOR CATALOG NO. 11 


THE HEIM COMPANY 
FAIRFIELD CONNECTICUT 
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Your mill supply distributor is a 
specialist in supplying or procuring 
urgently needed or hard-to-get items 
like tools, materials and equipment. 
And what’s more, he’s as close to your 
elbow as your telephone when you 
want to know when, where and how 
soon you can obtain equipment and 


THE L. S$. STARRETT CO. - AT 


World’s Greatest Toolmakers 


DISTRIBUTOR 








YOUR 
L SUPPLY 


supplies. As “local supplier to in- 
dustry”, your distributor has always 
made a valuable contribution to the 
smooth, well-ordered flow of produc- 
tion. His services are indispensable 
during this difficult period of readjust- 
ment. For utmost service and satisfac- 
tion, Buy Through Your Distributor. 


HOL - MASSACHUSETTS - U.S.A. 


7 al OO oe oe 
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Re of its high frame 


and greater working space, 


it is now possible to forge 
large discs and rings, to up- 
set high stems, form arch bars, 
etc. on the most economical 


size of tooi. Long punching 


CHAMBERSBURG ENGINEERING CO., 


iy ersatile 
| Frame 
= Hammer 


Ps 


beg 


with drifts is also facilitated. 

Another important feature is 
undeviating alignment, which 
is preserved by the guides 
being supported on 5 sides, 
and by the tie-bar across 
the frames. 


Designed especially 
for a wider range of 
work than the usual 


single frame forging 


i) hammer, the Cham- 


bersburgHighFrame 
Hammer is proving 
itself a most versa- 
tile tool in many 


shops. 


CHAMBERSBURG, PA. 


CHAMBERSBUR 





HAMMERS CECOSTAMPS =. PRESSES 
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lIYDRAULIC PRESSES 
ror POWDER METALLURGY 


AUTOMATIC FULL-HYDRAULIC SINGLE ACTION PRESSES 
HAVING THE ADVANTAGES 
OF MULTIPLE FUNCTION MACHINES 


DOUBLE PURPOSE FOR 
PRE-PRESSING AND COINING OPERATIONS 


MOST ACCURATE ADJUSTMENTS | 
FOR TONNAGE. POWDER FLOW, PRESSING SPEED 


AUTOMATIC ELECTRONIC CONTROLS 








OUR PRESSES 
ARE CUSTOM-BUILT 
TO THE SPECIFIC 
PRODUCTION REQUIREMENTS 


OF EACH CUSTOMER 


LET US KNOW YOUR SPECIFICATIONS 
OUR STAFF OF ENGINEERS 
WILL BE GLAD 
TO HELP YOU 
‘ WITH YOUR PLANNING 





500 TON SELF-CONTAINED OIL-HYDRAULIC 
en PRE-PRESSING AND COINING PRESS FOR POWDERED METAL 
AT THE AMERICAN ELECTRO METAL CORP., YONKERS, N. Y. 


YDROPRESS - INC. 


nae CONTRACTORS 
MYDRAULIC PRESSES - ROLLING MILLS - PUMPS 


ACCUMULATORS - DIE CASTING MACHINES 
$68.570 LEXINGTON AVENUE + NEW YORK 22 + N. Y. 
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MCCROSKY ditt!” TOOLS... esac 


@ Combining 2, 3, 4, 5 or even more boring, counter- 
boring, facing, chamfering, reaming and other related 
operations, McCrosky Multiple Operation Tools are 
individually and painstakingly engineered to the indi- 
vidual job and work conditions,— pay their way on short 
or continuous production runs. 


Use of McCrosky’s Jack-Lock wedge and other ingen- 
ious and exclusive McCrosky blade locking and blade 
adjusting devices, give McCrosky Multiple Operation 
Tools the strength and rigidity of solid tools on the 
job, yet permits them to be adjusted, reground, or re- 
bladed, easily and quickly, assuring outstanding efficiency 
and performance. ' 


Send for Bulletin No. S-17. It illustrates and describes 
more than 40 McCrosky Multiple Operation Tools,— 
diagrams the work they do,—and may suggest related 
operations in your plant too, that can be combined with 
a McCrosky Multiple Operation Tool, speeding up 
production and cutting costs. 





Jack- Lock Milling Cutters 
Slock “Type Boring Bars 


“CROSK Y 


Designers and ‘Manufacturers of 





Machining Time 
Speed Production 


Assure Absolute 
Uniformity and 
Concentricity of 
the Finished Work 


Save Floor Space 
Cut Costs 


TOOL 
CORPORATICN 


MEADVILLE, PA. 





Super Adjustable Reamers 


Tenet Tool Posts | 


Wizard Quick-Change Chucks Sgecéal Multiple Operation Tools 








HERE ARE THREE THINGS 


TAPS 


\ ~ ...CAN DO FOR YOU 
















1. MORE HOLES PER TAP 2. BETTER, CLEANER 





ati THREADS 
. . . 300 to 1000% Moret” wei, 
Gheciedt teen tie semen a “itd Electrolized Taps cut more freely. Chip 
eCchrotiz Steg = ae ° ° 
Raa, & and surface friction is reduced, chi 
greater wear resistance and hold size “@))” FA P 


wy 4 weld minimized. Cleaner, finer finished 


infinitely longer. threads are assured. 





3 eit grt . 
IAP es 
Sth 3. LOWER COST 
ex PER TAPPED HOLE 
Electrolized Taps give you not only 
more holes per tap but more holes per 
machine and per operator. “Down 
time” is tremendously decreased. 
Vv 
a 
The only practical way to check these claims distributed by one of the more responsible mill 
is to order a trial lot and to run comparative supply houses in your locality, whose name 
tests on your own machines, under your own will be sent to you, together with bulletin of 
Operating conditions . . . Electrolized Taps are styles, sizes and prices, upon request. 
1/48 W EST RI 


PROVIDENCE I, RHODE ISL 
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STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX§E2F BRANCHES: BOSTON - DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 
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TUBING 


Carbon, Alloy and some Stainless. 
Both Welded and Seamless. 


== 


TOOL STEEL 


Water-hardening, Oil-hardening and 
High Speed Grades. 














STRIP STEEL 


Hot Rolled, Cold Rolled, Carbon, 
Alloy, and Stainless. . 








BAR STEEL 


Hot Rolled and Cold Finished in Car- 
bon, Alloy, and Stainless. 


All steel is subject to priority regulations. VETERANS 
OF WORLD WAR II are invited to be certified at the 
War Assets Administration Certifying Office serving 
a ir area and then to purchase the material offered 
erein. 

EXPORTERS: The War Assets Administration so- 
lic ts your inquiries. Communicate with your foreign 
cli nts promptly. 








Offices located at: Atlanta + Birmingham 

Boston + Charlotte * Chicago + Cincinnati 
Cleveland + Dallas « Denver « Detroit + Fort 
Worth + Helena + Houston «+ Jacksonville 
Kansas City, Mo. « Little Rock + Los Angeles 


BARGAIN PRICES ON | 






. SURPLUS 


NO WAITING FOR 


HIGH GRADE 








Alloy steel billets, blooms, bars, plates, are all 
immediately available through your War Assets 
Administration. Bars include rounds, squares, 
flats and hexagons. Suitable for substitute and 
re-rolling purposes. 


Low prices on this high grade steel make it 
practical for low-cost products. 


For complete information on steel send this 
coupon to your nearest WAA Regional Office: 


EEE 


! TO: WAR ASSETS ADMINISTRATION 
! Please send me, without obligation, full information on the 
i availability, condition and location of the following checked 
I items: 
, 1. Billets, Blooms, [| 4. Stainless Steel 

etc. Bars, Strips, and 
i Sheet Standard 
i 2. Carbon and Alloy Types 

Bars 5. Valves and Fittings [ | 
i : ; 6. Mechanical Tub- 
} 3. Wire Ropeand Air- [| ing, Carbon, Alloy, [| 
i craft Cable and Stainless 
i Ne sie chs drareaeeaae a eGe OSes os Oe weber ates 
i feos. Gree S Re R Ee we T Se EE RRR ae se GeeR 
1 I so 5-s.iccateaies d Danek d Cd mew ede meearen een dres 
i PE oaks ci vsndedsviseasscad Lj ¢) eae 
i 157-8 
Te ee ee ee ee es eee es ee ee ee ae ee 


Var Assets ADMINISTRATION 


GOVERNMENT 


Louisville » Minneapolis » Nashville - New 

Orleans ° New York ° Omaha 
Philadelphia + Portland, Ore. »- Richmond 

St. Lovis + Salt Lake City « San Antonio 
San Francisco + Seattle * Spokane + Tulsa 157-8 


OWNED 
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_ 
EASIEST oF ALL SHEARS TO OPERATE 


ASIEST of all Shears to operate’’ are not 

just our words. They are words of opera- 
tors being heard with increasing frequency as 
more Steelweld Shears are placed in plants 
throughout the country. 

Men who have worked for many years on 
shears of various makes and know them through 
and through are acclaiming the many features 
incorporated into Steelwelds — features that 
ease their work, speed production and make for 
greater accuracy and minimum maintenance. 

Steelweld Shears are entirely new machines 
designed from scratch as such. They are not a 


variation of or an adaptation to any previous!’ 
existing machine. The designers of these ney 
shears were free to incorporate all ideas anc 
features that would result in better machines 
They were not hampered bytradition or previou; 
designs or models. 

As a result Steelweld Shears are radicall, 
different with advantages never before possible. 

Whether or not you are in need of a shear at 
this time, if you work plate in any thickness up 
to 14-inch or length to 18 feet, we urge you t 
get more data on these modern machines. Keep 
informed — send for the catalog below. 
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STEEL WELD 


CLEVELAND SF 


PRL 






GET THIS BOOK! 


CATALOG No. 2011 gives 
construction and engineering 
details. Profusely illustrated. 


November, 1946 
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THE CIEVELAND CRANE & ENGINEERING QO. 


EAST 28340 ST. WICKLIFFE. OH10. 
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Very often, the cost of modern progres- 
sive dies is many times the cost of the 


eas: 


press on which these dies are used. 
Why not insure the life of your dies by §& 
using precision press equipment in your 
press room? We earnestly solicit that 
you investigate the rigidity, accuracy, 
and many outstanding features of the [5 
act V & O Press. _— 
ax? he 
a Ry 
a 


es a eng reg tet - er FE 
At Ps GREE ah hie Bee BF iis | Negh hen, wee 


THE V&O PRESS COMPANY 


INCORPORATED 


DIVISION OF ROCKWELL MANUFACTURING CoO. 


Hudson, New York 
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THE YODER LINE IS 








Giant Forming Mills 


encineerinc ~~” « MACHINERY 


C vOUER 


MANUFACTURING 
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,|A YEAR AROUND 
WORKING “EXPOSITION” 


lf you could see at one time all of the vast variety of Yoder special metal 








working machinery and the production of much needed goods it makes 
possible daily, you would have a demonstration as great, and as important, 
as the National Metal Congress and Exposition, renewed at Atlantic City 


4 this month. 
itl Yoder “engineered for the job” machinery has the same special purpose 





as the Metal Congress, namely exposition of the most efficient methods of 




















production of metal goods. From power hammers to huge plate levelling 
mills... from coil boxes to complete plants for the production of pipe or 
tubing in any size up to 36” OD, the variety of applications for Yoder 
Machines reaches into every branch of the metal working industry. 
Whether you make air-conditioners or aircraft parts, doohickies or dump- 
trucks, you probably run into production problems for which Yoder can 
give you an answer, either from the regular line or something fresh off 





the fertile boards of the Yoder designing and engineering service. 


GREETINGS, METAL CONGRESS 
Complete absorption by backlogged production 
prevented our readying a piece of Yoder equipment 
for the Exposition, but Yoder men will be there. 
Headquarters at Hotel Dennis. We'll have interest- 
ing information for you, or answer any questions, 























ENGINEERING 


ODER 


MANUFACTURING 





oF 
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CLEVELAND 2, OHIO 
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Designers and Builders of Hot and Cold 


Swaging Machines, Hammering Machines, 


. 
Sensitive Drills, Multiple Spindle Drilling 
and Tapping Machines, Jigs, Fixtures, 
Tools, etc. Contract Swaging and Machine 4 
Work. 





Rotary Swaging on new-design Langelier Swaging Machines is ECONOMICAL 
because no material is removed during swaging operation .... PRACTICAL 
because swaging improves grain structure of metal, increases its tensile strength, 
elastic limit and hardness, and the finish is smooth, to size, and straight... 
RAPID because production from a Langelier Swaging Machine in almos: every 
case is greater than turning or other forming operations. Timken-mounted spindle 
reduces power consumption, lengthens life of parts, and provides close concen. 
tricity between revolving spindle 
' and circle of head rolls. Inves. 

WUNM™ tigate! (See also our Drilling 
- Machine advertisement in this 
issue.) 


TYPE D and E 
SWAGING MACHINE 


Head is water-jacketed for hot or cold swaging. Spindle 
mounted on Timken roller bearings. Head construction with 
fixed ring or revolving cage is optional. Can be furnished with 
or without holder. Machine as shown here is equipped with 
hydraulic feeding mechanism and hydraulic work clamping 
jaws. Adjustable dogs vary length of quick advance and 
swaging feed to suit requirements. Return is automatic. 
Capacity, tubing: Type D, 1!/e”. Type E, 1”. 





DRILLING AND SWAGING’- SPECIALISTS 
FOR OVER 50 YEARS...INCORPORATED 1887 


LANGELIER MANUFACTURING COMPANY, PROVIDENCE, RHODE ISLAND 


















SURFACE GROUND 
TO ASSURE 

PARALLELISM ANDO 
HIGH FINISH 






All Baumbach Die-Sets have de- 
mountable Leader Pins and Bush- 
ings. This exclusive feature permits 
removing leader pins for machine 
work on the die shoe and 
assures reassembly without 
loss of alignment. A big 
time and trouble saver. 
Write for Catalog. 





DOWELED 


AFTER ALIGNMENT 


E. A. BAUMBACH MFG. CO, *#125.KusouRn Ave 














manent fastenings at high 


RANT Grant Riveters give etl PRESSES 
you strong, well-finished, per- 5 TO 79 TONS 





production speeds. Two types, Be 49 No. 5 BACK GEARED 

FOR FASTER all sizes for rivets up to 5%”  Gieahed gar Gxbnate 

* head diameter, single or mul- *10'/4 Die Space : 
SURER tiple spindle operation. Send pp dow one 1 Tyla adj. up 
prints or samples of your 6700 Ibs. weight 
RIVETING work and get Grant recom- Also available in plain flywheel typ 
mendations. *No. 5 Special has 15!/4” Die Spac 
Write for Catalog 
THE GRANT MFG. & MACHINE CO. L& | PRESS CORP Spf, t 
N. W. Station, Bridgeport 5, Conn. 1631 STERLING AVE 
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Increase productivity and lower costs by combin- 
ing metal-working operations the Baker way! 
The Baker multiple drilling machine illustrated, 
for example, is designed to give all the advantages 
of multiple-head drilling — plus the production 
boosting feature of three-way operation. Holes in 
the two end surfaces and the top cover surface 
of aluminum supercharger housings are drilled 
in one quick, convenient, accurate operation with 
this simply designed machine which employs 
three standard Baker hydra-units. 





One, two, three, or more standard Baker 742AA-14 
self-contained hydraulic units can be mounted at 
any angle, and in any plane, to perform single 
or multiple spindle drilling, tapping, boring or 
facing operations requiring 3, 5 or 74% H.P. The 
hydraulic feed unit is powered by a variable 
delivery pump and equipped with a convenient 
control panel for setting each unit to the desired 
feeds. The unit can be automatically cycled with 





rapid traverse forward feed and rapid traverse 
return, and with positive stop and delayed return 
if desired. Flange method of mounting the mul- 
tiple heads combines quick interchangeability 
with rigidity. Replaceable hardened steel ways 
assure permanent accuracy of alignment. 


All these “special machine” advantages . .. and 
versatility too! Baker machines employing stand- 
ard self-contained units can be changed at any 
time to meet engineering or product design 
changes. Multiple spindle heads can be replaced 
quickly, and the entire unit can be remounted on 
a different base, or at a different angle. 








When production curves rise—cost curves go 
down! Write for complete engineering data and 
information on how Baker-designed machines 
can attack your metal-working problems from 
every angle—and give you increased productivity 
on scores of difficult machining jobs. 


SINGLE AND MULTIPLE SPINDLE MACHINES FOR DRILLING, BORING, FACING AND TAPPING 


BAKER BROS., INC. 











- TOLEDO 10, OHIO 
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500 TONS CAPACITY 


108” BETWEEN UPRIGHTS a ae: i 144” BETWEEN UPRIGHTS = 


750 TONS CAPACITY 








MULL 


The above illustrations are typical of the Cleveland line of Modern Four Point Presses which can be 
furnished in a wide range of capacities, and with stroke, adjustment, shut height and bed area to suit 
particular requirements. Manufacturers interested in this line of Modern Presses should write for a 
copy of our catalog on Single Point, Two Point and Four Point Presses. 


Nodon Vrossos THE CLEVELAND PUNCH & SHEAR WORKS COMPANY (eveZand/, 


NEW YORK e¢ CHICAGO » DETROIT PHILADELPHIA ° PITTSBURG 
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Save MAN HOURS 


Reduce EMPLOYEE 
FATIGUE with PEXTO 


SHEARS, FOLDERS, BRAKES, 
FORMERS, ROTARY MACHINES 






for all 
SHEET METAL 
FABRICATION 


Crimper and Beader 


PEXTO 


THE PECK, STOW & WILCOX CO. 
SOUTHINGTON, CONNECTICUT, U.S.A. 
—Since 1785— 








ANOTHER NEWS 22mor-a 


inclinable open-back 


PUNCH PRESS! 


Massively built with semi- 
steel castings for excep ional 
jstrength and rigidity. Large 
bed area and opening Slid- 
ing surfaces precision g‘ound 
and hand scraped. Po:itive, 
instant-acting clutch, extra heavy 
flywheel, streamlined design. NEW 
CIRCULARS AVAILABLE! Write 
today. 












a SPECIFICATIONS 

PB Capacity Rating... 2. 28 Tons 
eS 13” 22” 
Bed Opening ..... . 6”x 914” 
Shut Die Height ......... 9” 
Standard Stroke*........ 3” 
Plywheel Speed ..... 125 Max, 


* 5° Stroke maximum on special order 


OTHER DIAMOND 
PUNCH PRESSES AVAILABLE 
in 7- 9- 12- and 14-ton capacities, 
Write for literature. 


DIAMOND MACHINE TOOL CO. 


DEPT. C - 3429 E. OLYMPIC BLVD + LOS ANGELES 23, CALIF. 


MANUFACTURERS of the DIAMOND LINE of PRECISION MACHINE TOOLS and ACCESSORIES (.% 


















Swaging— What 
it is and How 
it is done on 


3 TORRINGTON 
SWAGING MACHINES 


All explained in booklet—“The Torrington 
Swaging Machine” — Your copy mailed on 
request. 





Examples of many possible operations by 
the Rotary Swaging Method: — 


1 Point rods for drawing 8 Tap blanks 

2 Pointed rods and tubing 9 Banding Rotating Bands 
3 Tapered rods and tubing on shells 

4 Acetylene torch tips 10 Meat hooks 

5 Curling iron tubes 11 Refrigerator expansion 


6 Bonding Ferrules to bulbs 
cables 12 Sizing and Reducing 
7 Steel furniture legs wire 


Present Owners of Torrington Swaging Machines are 
quoted promptly on request for prices for die renewals, etc. 


THE TORRINGTON CO. 


55 Field Street Torrington, Conn. 





STOCK REELS 
DIAL FEEDS 
ROLL FEEDS 


ize and type of 

eels for feeding 

coil stock. Dial feeds for 
or 16 stations—1 to 


4541 W. LAKE S&T. 
¢ CHICAGO, ILLINOIS 





S&S MACHINE WORK 








GRAY TURRET HEAD 
w METAL CUTTER OR NIBBLER 


GRAY, Originator of First Practical Meta! 
Cutter or Nibbler 











Most modern Nibbler for Template Cutti'g, 
Tool Rooms, Shipbuilding, Aircraft Par‘s, 
Aircraft Tubing, Sheet and Plate Shops. 


GRAY MACHINE CO., Box 596, PHILADELPHIA, “A. 
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OMA», MULTIPLE SPINDLE LATHES 
Nea MULTIPLE SPINDLE GRINDERS 


Wyounae 
BAIRD WIRE FORMING MACHINES 


FOOT AND POWER PRESSES 
canna TUMBLING EQUIPMENT 


THE BAIRD MACHINE COMPANY 
STRATFORD, CONN. 
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Standard Type, Heavy Duty 
HYDRATROL LATHES, 20” to 36” 


The big 27” size, shown above, has all the 
ruggedness and power for the heaviest 
possible work. And its many refinements in 
design and construction result in an ease 


of operation comparable to small machines. 
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30” Heavy Duty 
Lathe with 13” 
Hole in Spindle 


I. hundreds of plants — under all sorts of conditions — 
LEHMANN HYDRATROL LATHES have invariably 
brought about faster production, better work,lower costs. 


Look around your own shop—you may find a number 
of machining jobs which possibly could be done better 
on a Large Hollow Spindle Type of HYDRATROL LATHE. 
Send us prints of these unusual, difficult, or too-costly 
machining jobs, for a specific, time-and-money-saving 
recommendation. 


Fiwe Sizes - 1% to 36 

ee re 18” upto 7%” Hole 
RN 6. nin: w dls node 24” up to 12%” Hole 
0 eee es ee 27” up to 13 %e” Hole 
in. 696k nak ancl 30” up to 14%” Hole 
B+ 4 4.n00ecmecene 36” up to 162” Hole 


(Standard type lathes, 16” to 36”) 


Yehmann MaAcuine COMPANY 
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Four Schneible 20,000 c.f.m. Senior Multi-Wash Collectors at a 
large metal-working plant, which has since ordered two more. 


E DO mean "liquidate"— in the sense of finality, and 
we refer to the Schneible wet method for eliminating 
contaminated air. 

It is definitely profitable to install the most effective 
equipment for dust control throughout the plant, with 
due consideration for operating and maintenance costs. 
Clean air pays dividends. Schneible Multi-Wash equip- 
ment has proved so effective for dust and fume control 
that it is used by manufacturers everywhere. 

For disposal of the dust, 
nothing equals the Schneible 
wet method. Schneible Multi- 
Wash Collectors use water to 
wash dust and fumes from the 
contaminated air. The collected 
matter, as sludge, flows to a de- 
watering tank (or waste). The 
sludge is settled out and the 
cleared water is re-circulated. 

In operating and maintenance 
costs, a Schneible system is the 


required. No bags or filters to 
shake daily or replace. No 
moving parts; nothing to break, 
clog, burn or rapidly wear. 

Practically every dust and 
fume condition can be effec- 
tively controlled with standard 
Schneible units. 

Send for informative bulle- 

a" tins. 


CLAUDE B. SCHNEIBLE CO. 
2827 Twenty-fifth St., Detroit 16, Mich. 





Engineering Representatives in Principal Cities 
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Rigid Construction 


Four speed headstock 


Equipped with disc clutch 


Easy to agente 





Orisa. standard, and 
internal and external. 


WRITE FoR FULL PARTICULARS 


MACHINE CO. 





CONNECTICUT 














POWER 
PRESSES 


of all types and sizes 











ZEH & HAHNEMANN CO. 


182 Vanderpool Street 
NEWARK, N. J. 








JONES MACHINE TOOL WORKS, Ine. 


Manufacturers of 
: VERTICAL SHAPERS ° SLOTTERS *° STRAIGHT EDGES 
VERTICAL BORING MILLS 
HORIZONTAL BORING MILLS 


SURFACE PLATES AND SPECIAL MACHINERY : 
King of Prussia, vicinity of VALLEY FORGE, PA. 


WSS OF HY 


at Td Promptly made to your oe se 
















specifications—any size or style perfor /} 
ations, any metal, any gage or size sheet. Write us. A>. 
‘0, 


CHICAGO PERFORATING CO. 


2419 W. 24th Place Chicago, IIl. 
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A cm i: TURRET LATHES 


MAINTAIN’/ plone 





This Acme Ram Type Turret Lathe is fitted 
with Automatic Chuck and screw bar feed. It 
is also equipped with chasing attachment for 
cutting from 4 to 32 threads per inch. This 
attachment is extra and furnished only when 
required. 


This type machine will accommodate round 
bar stock up to 2” on the No. 5R machine, and 
up to 2!/,” round stock on the No. 6R machine. 


All of the most important features necessary 
to maintain accuracy and speed at low cost are 
incorporated in this design which includes: 
®Hardened steel vees on bed. 
® Hardened steel ram slide bearings. 

*Triple roller spindle bearings. 
@Twin nut back lash eliminator on cross screw. 


These are only a few 









ACCURACY 
HIGH SPEED 
LOW COST 





e Non-overhanging headstock. 


e Side carriage apron taper gibbed to front 
bearing on bed. 


e Independent feed ranges for either apron. 


of the many features. 


c MACHINE TOOL @, 


om es ee ee ee 
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You save the trouble and ex- 
pense of bolting or welding 
counterbalance connections to 
your Swivel Joints when you 
use CHIKSAN Ball-Bearing 
Swivel Joints...because CHIK- 
SAN Joints are provided with 
counterbalance connections as — 
an integral part of the Swivel 
Joint. Lines are quickly and 
easily fitted up merely by 
threading in pipe of required 
length and attaching counter- 
balance weight, thus making 
the line lighter and easier to 
PRINCIPAL CITIES handle. Many other applica- 
tions are in use. Write for latest 
Chiksan Catalog. Over 500 dif- 
ferent Types, Styles and Sizes 
for every purpose. 


REPRESENTATIVES IN 


BALL BEARING 
SWIVEL JOINTS 
FOR ALL PURPOSES 





CHIKSAN COMPANY 


BREA, CALIFORNIA 
New York 7 





Houston 2 
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= GOVERNMENT-OWNED SURPLUS 


eyTTING oles 


at BARGAIN PRICES __ 











APPROXIMATELY 685,284 GALLONS 


Priced at 2C¢ to 30¢ per gallon 


Machine tool shops everywhere can now secure high 
grade cutting oils at these low prices. These oils were 
manufactured under exacting government specifica- 
tions and include alkaline soap solutions, soluble oils, 
straight mineral oils, mineral lard oils, and chlorinated 
and sulphurized base oils blended with mineral oils. 


They are available immediately and are for sale by the 
following Regional War Assets Administration Offices: 


LOCATION GALLONS LOCATION GALLONS 
Atlanta 17,049 Louisville 517 
Birmingham 41,436 Minneapolis 67,137 
Boston _ 18,111 Nashville 902 
Charlotte 230 New York 83,899 
Chicago 84,200 Tulsa 2,399 
Cleveland 47,048 Omcha 3,498 
Dallas 12,433 Philadelphia 75,684 
Denver 29,292 Richmond 12,084 
Detroit 85,045 St. Louis 17,658 
Houston 2,922 Salt Lake City 3,399 
Jacksonville 1,134 San Antonio 3,580 
Kansas City 55,202 San Francisco 2,957 
Little Rock 55 Seattle 5,333 
Los Angeles 14,650 Spokane 447 


These prices are f.o.b. point of shipment and 
apply to all levels of trade. All sales are subject 
to standard WAA terms and conditions of sale. 
Minimum quantity five drums (55 gallons each) 
except where specific items may be packed in 
smaller containers in which case minimum pur- 
chase shall be 200 gallons. 


Offers to purchase the above material will be accepted 
until noon November 30, 1946 by any Regional Office 
having an inventory at which time orders will be filled in 
the following sequence as provided by law:— 


1. Certified Veterans of World War Il; 
2. Subsequent priority claimants; 
3. Non-priority purchasers. 


Federal agencies have had opportunities to fulfill th ir 
needs. VETERANS OF WORLD WAR II should app y 
to their nearest WAA Regional Office for certification; t1¢ 
case number assigned and the location of the certifyi 1g 
office must be stated in a veteran’s offer to purchase. 


Address your purchase offer to the Regional 
Office nearest you having the inventory 


War ASSETS ADMINISTRATION 
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WRITE TODAY FOR YOUR FREE COPY 
ASK FOR BULLETIN NO. 31 


Just printed, this bulletin tells the complete 
story of the versatile Ettco-Emrick System and 
Equipment that assure maximum production 
of drilled and tapped holes in small parts, at 
minimum tooling cost. 


ETTCO TOOL CO., INC. 


592 Johnson Avenue, Brooklyn 6, N. Y. 


DETROIT * CHICAGO 
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SAVE TIME, CUT COSTS with these 





MODEL CB-5C PRECISION 

BENCH LATHE 

Open Cone Headstock. 1” col- 

let capacity, 9” swing, 17” be- 

tween centers, 36” bed. Speeds 

up to 4000 RPM. Flat belt 
only. 





MODEL 4EV PRECISION 
BENCH LATHE 


Open Cone V-belt Headstock. 
For either V or flat belt. 7/16” 
collet capacity, 7” swing, 17” 


bet ters, 32” bed. : 
atte ta aeade uate. ° E L « I N T 











MACHINES IN UPPER ROW cS 


(reading across) 


ELGIN DESK TYPE BENCH LATHE 


Variable Speed Drive, 40 to 4000 RPM. Low speed rate for grinding 
operations. Free turning spindle for truing-up and setting work by hand. 
Ample drawer space. 9” swing, 17” between centers, 1” collet. 


ELGIN KNEE HOLE TYPE BENCH LATHE 


Has Variable Speed Drive with range from 120 to 3800 RPM. 9” swing, 
17” between centers, 1” collet. Generous leg room for operator. Door 
of motor cabinet fitted with collet rack. -Three roomy storage shelves. 


ELGIN OPEN BENCH LATHE 


Laminated hard maple top, enclosed motor, safety guard for belt, handy 
collet drawer. Variable Speed Drive for any spindle speed from 120 to 
3800 RPM. 9” swing, 17” between centers, 1” collet. 


MACHINES IN LOWER ROW [D> 


(reading across) 


ELGIN KNEE HOLE TYPE HAND SCREW MACHINE 


Variable Speed range, 120 to 3800 RPM. 9” swing, 1” collet capacity. 
Collet rack inside of motor compartment door. Independent coolant 
system (5 gal.) mounted in rear, outside—cleaner, more accessible. 


ELGIN HORIZONTAL BENCH MILLING MACHINE 


Equipped with Variable Speed Drive for spindle speeds from 85 to 2750 
RPM. Collet capacity, 1”. Table 44%” x 18”. Longitudinal travel, 12”. 
Transverse travel, 6”. Vertical travel, 6”. 


ELGIN VERTICAL BENCH MILLING MACHINE 


Preloaded ball bearing spindle. 9/16” collet capacity. Five speeds 
ranging from 400 to 4000 RPM. Vertical travel of spindle, 134”. 
Table 414” x 18”. 90° swivel each side of center line. 
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LLGHY BEACH TOOLS 


@ Whatever your requirements for the fast, accurate machining of small-diameter 
work... for Tool Room or for Production ... the ELGIN line of Precision Bench Tools 
assures ‘complete coverage’ of your needs! Clean-cut in design, they are arranged to 
facilitate work, to give maximum operator comfort, to furnish ample storage space for 
tools and accessories. And most of them are equipped with the VARIABLE SPEED 
DRIVE. An easy flick of the Variable Speed Lever changes spindle speed instantly to 
any rate within a wide range of RPM—no time out to stop machine and shift belt. 
Operator is encouraged to use exactly the proper speed for each successive 
operation, changing as often as necessary. That means closer precision, better finishes, 
speedier work, lower costs. Write for specifications, prices, delivery dates. 


*Except Vertical Miller and the two Lathes shown in small illustrations at upper left. 


TOOL WORKS 1770 BERTEAU AVENUE, CHICAGO 13, ILL. 
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GOSS a pe LEEUW 





Multiple Spindle | 
CHUCKING MACHINES 

















WORK 
ROTATING 
Te 
5 Spindles 
6 Spindles 
s 8 Spindles 


Features include: 

Lead Screw Threading on both types—Pre-loaded Anti-friction 
Spindle Bearings — Hardened Ways— Oversized Spindles— 
Gears of Chrome-nickel steel, carefully heat-treated. 


Write for copy of descriptive catalog giving complete, de- 
tailed specifications. 








TOOL 
ROTATING 
TY?e 

4 Spindles 
5 Chucking 
Positions 








SHELDON precision is of the new type; is 
the precision of modern manufacturing 
methods—a specially designed machine 
tool plant, tooled to the nth degree with 
the finest machine-tool building equip- 
ment. From this plant come precision 
lathes, milling machines and shapers— 
quality machine tools built to the closest 
tolerances on a quantity production basis 
much like a fine aircraft engine. Possibly 
equally accurate tools can be built “by 
hand” but only at far greater cost. 


That is why SHELDON can always give 
“more tools for the money’—more ac- 
curacy, more capacity, more features and 
inherent quality. That is why it is al- 
ways smart to “See the SHELDON at your 
distributors before you buy.” 


See Our Exhibits at 


“METAL SHOW,” ATLANTIC CITY, NOV. 18 TO 22 
“POWER SHOW,” NEW YORK, DEC. 2 TO 7 


SHELDON MACHINE ee ive 


Write for Catalog 


nufacturers rston soon ° Ar en esses ° Vises 


! 
Bile. Vernon H ta ichines cal Milling Ma 


bd Shaper rs 


4246 N. KNOX AVENUE 






SHELDON S-5 
11144” swit 
1” collet 
capacity 
56” bed 





CHICAC GO #1: we hoe: U. S.-A 
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SHAVE GEARS 
UP TO 220° P.D. 


If it’s a spur or helical gear of any size up to 220” P. D. 
there is a Red Ring Machine on which it can be shaved. 


Gears up to 36” P. D. may also be shaved to the Ellip- 
toid tooth form on Red Ring Rotary Shaving Machines. 





Shaves gours from 
1” to 24” P. D. 





- 


Shaves gears from 
4” to 48” P. D. 


Shaves gears from 
12” to 48” P. D., 
internal or external, 


Shaves gears 
from 
3/16” to 4” 
P. D. 


Shaves gears from 
24” to 120” P. D. 


Shaves internal gears from 
s @ t2 FP. @. 


ATIONAL BROACH AND MACHINE CO. 


5600 ST. JEAN RED RING PRODUCTS DETROIT 13, MICH. 


SPECIALISTS ON SPUR AND HELICAL INVOLUTE GEAR PRACTICE 


ORIGINATORS OF ROTARY SHAVING AND ELLIPTOID TOOTH FORMS 
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Built-in infinitely adjustable drive with any speed at the 
turn of a convenient handwheel in front. No special bench 
or cabinet required. 156 to 2200 r.p.m. with Standard (tool- 
room) model and 220 to 3500 with High Speed (Manufactur- 
ing) model. Smooth brake and clutch. Capacity, 34” or 1” 
through headstock; 9’’ swing, 40’’ length bed. 

30 PRECISION ATTACHMENTS correctly designed 

for the very best facility and accuracy are inter- 

changeable with all Starks of the same lathe size 


OPEN 
CONE LATHES 


Built in four good sizes, 14" x 574” swing, 14x 7", 34""x 9" 
and 1|"’ x 9” with Stark Motor Drive Unit, the first compact, 
smooth under-bench drive, with 9 speeds—the full working 
range. 


PRECISION 
BENCH MILLING 
MACHINES 


Plain and spiral 
Models, motor- 
driven. Table 
18” x 4”, feed 
iransverse 
vertical 


vise 434”. 


FOR EXACTING PRODUCTION 
it is fitted with fast lever feeds 


Also “ELECTROBLAST” Muffle Furnaces 


Gas fired. High speed steel temperatures in 20 minutes. 
Built in two small sizes. 


FOR FURTHER INFORMATION, WRITE US. 


Sark lool Company 


WALTHAM « MASSACHUSETTS 


ESTABLISHED + 1862 
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BRADFORD pézadonadée LATHE 


features... 


Oil Gages. 

Push Button Station. 

Three Speed-Change Levers. 

Large Dials. 

Offset Compound Rest. 

Heavy Tailstock Clamp Bolts. 

Ball Thrust Bearing. 

Adjustable Feed Stop—Either Direction. 
Starter in Leg. 

Leveling Screws. 


Sixty-four Feeds and Threads. 


4c BRADFORD 


MACHINE TOOL CO. 


CINCINNATI, 


SP PNeONMawWN- 











OHIO 











Huther Bros. make the saw for your work—for brass, coprer, 
aluminum, steel. Correct pitch, correct tooth form, correct 
steels—all contribute to maximum speed and efficiercy. 
Write for our catalog of saws for every metal cutting need. 


i Saw Mfg.Co. 


NEW YORK 





ROCHESTER 








é 
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BAR-FEEDS 














a 


RE. 









DEVELOPMENT after development, 
built on the success of Lipe Pneumatic Bar 
Feeds in the hands of the most exacting pro- 
duction men, have provided units suitable for 
the smallest to the largest screw machine— 
hand operated or automatic. Over a wide 
range of screw machine or turret lathe work, 
all these advantages can now be made use of, 
in modernizing your production methods. 








@ Saves up to 20 minutes per 12 ft. 
bar. 


@ Feeds automatically to the smallest 
end piece. 





@ Accurately feeds any required dis- 
tance. 


@ Handles exact-size polished stock 
without marring or scratching. 


@ No noise — safe — bar completely 
enclosed. 





@ Reduces scrap loss. 








®@ Quickly reloaded with a single 











> of ¢ . Se ho =” 
a * °™MPlications ; W you Can get rig ie 
~ 'te tog Y for eo * + and Save mone sl ple Spindle 
“J* e . A, 7 é 
ed. L. "Sineering ine ™plete descriptions pe uped includ 
De i et - 
K | i CORPORATION, Syracuse 1, N. Y., U.S.A. 


Cable Address: LIPEGEAR 
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(0) 1 5 a TURRET LATHES 


jor BAR or CHUCKING 











STOCK DELIVERY 





) 
DESIGNED AND BUILT BY . 


MOREY MACHINERY CO.), INC print ss7 26mm ave, Astoria’, NEW YORK 


ARTER | 


Model D 12" and 16" 
Rotary Surface Grinders 











Improvements and refinements that 
insure work being ground to extreme 
precision and high finish .... ARTER 
MODEL D.... now in production. 


Wheel slide hydraulically operated with 
pistcn rod and wheel spindle axis level 
with the longer, front extended, widened 
ways, gives smoothness to the traverse 
and stability to the spindle. 


Chuck spindle mounted top and bottom 
in double-row, precision, preloaded ball 
bearings, driven by V belts from elec- 
tric motor vari-speed drive unit. 


Balanced motor mounted directly on 
the slide delivers full power to wheel 
spindle. 


ARTER engineers are prepared to «”- 
alyze your product and indicate to you 
how this versatile grinder can meet te 
most exacting requirements of your 
surface grinding. 


ARTER GRINDING MACHINE COMPANY / § 





WORCESTER, MASSACHUSETTS « U.S.A. 
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48 WALDES TRUARC RETAINING RINGS 
ON NEW ROCKER ARM 


e Slash Labor Costs 
Cut Production Time 
Guarantee Accuracy 
Simplify Maintenance 




























E’VE FOUND TRUARC A NATURAL FOR In the above applications, Twin Coach has 
AUTOMOTIVE APPLICATIONS!” reports Twin only realized the beginning of Truarc’s pos- 


hat Coach Company, of Kent, Ohio. Their new sibilities in the automotive field. Because of 
me Fageol Twin Coach engine uses a total of 52 its never-failing grip, its patented design assur- 
- Waldes Truarc Retaining Rings—48 on rocker ing constant circularity, Truarc offers great 
‘in arm, 4 on water pump and oil pump drive—to advantages to designers, production and main- 
vel develop the remarkable efficiency of 1 hp. per tenance men. Truarc is a new approach, a su- 
red 4.7 lbs. (the average pre-war gasoline bus en- perior solution to fastening problems. Send us 
sins gine produced 1 hp. for each 9 lbs., diesel your drawings; Waldes Truarc engineers will 
om engine 1 hp. for each 10 lbs.) be glad to show how Truarc can help you. 
S Visit Truarc Booth - Power Show « Grand Central Palace, New York - December 2-7 





Waldes Kohinoor, Inc., 47-10 Austel Place 23-H 
Long Island City 1, N. Y. 


Please send Catalog No. 4 on Truarc Retaining Rings to: 


“ WALDES 








ir | y I rd [ \[ ain [ 8 : (i | r tu 
Besse \ i Title. 
| —) }} mela hy 
= Jul Company. 





TRADE aa vu. sim PAT. z je! 144 
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<“ 
RETAINING RINGS wn 


a? City. Zone State 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YoRK/ILUU 
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THEY STAY 
TRUER LONGER 


High quality grinding becomes high 
economy grinding with VITRIFIED 
WHEELS. They stay truer—longer. 
They will not gum or glaze. And 
they are not affected by heat, cold, 
oils, or acids. 


Let our engineers study your grind- 
ing jobs and make recommendations 
for greater service and economy. 
No obligations, of course. 


VITRIFIED 
WHEEL CO. 


WESTFIELD, MASS. 











BETTER GRINDING? 






| \ Fewer DRESSINGS? 


Put the new Booth 3- 
Angle Turret Diamond 
Holder on that “finish” 

dressing job and see how it improves 
the cut of your wheel. See the automatic, 
self-leveling action maintain the dia- 
mond point at a fixed level with 30°, 20° 
and 10° drag angles. 3 drag angles give 
3 cutting points—double diamond life — 


THE NEW 


Gooth 


3-ANGLE TURRET reduce re-sets. 3 Angles assure a sharp, 


clean-cutting diamond—make dressings 


DIAMOND HOLDER accurate, improve grinding—save dia- 


monds, save wheels, increase production. 

Available on a rental basis of $2.00 
per month, payable six months in ad- 
vance. Rental includes Turret, Block, 
Adapter Rod, maintenance, repairs, and 
engineering installation service. Satis- 
faction guaranteed. (Give make, type 
and size of grinder when ordering). 
Specify Booth Turret equipment on your 
new grinders. 





Turret Holder with 


Adapter Rod lLoc-Key-Set Diamonds (Common 


12.00 Carat, Medium 24.00 Carat, 
Select 48.00 Carat) mounted fo fit 
Turret. Specify Carat size and 
Quality in ordering. 


. J 
Diamond Tool Co. 
(Not Inc.) 
Sheldon M. Booth, President 
Turret mounted on Block 938 E. 41st St. Chicago 15, Ill. 
for Surface Grinders Customers’ Overnight Quarters 





a) 





| SHARPER DIAMONDS? 
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SWEDISH [LIDKOPING | 
CENTERLESS 
GRINDERS 








Built, since 1922, by Sweden's oldest and 


largest machine tool factory. Most powerful. 


For detailed catalog write to 


TRIPLEX MACHINE TOOL CORP. 


125 BARCLAY STREET NEW YORK 7, N. Y. 

















a 7 \ & RA Ss [ OT Si If you desire information on any Abrasive machine on the Govern- 
ey ment Surplus Tool List just send us the serial number of the 








ABRAS(VE 


No. 12 


HAND FEED 
SURFACE 
GRINDER 












GOSH! 25 JOBS TODAY 
ON THAT 


ABRASIVE 











The ABRASIVE No. 1/2 completes the average short- 
run job before it could even be set up on an automatic 
machine — and it frees the more expensive machines 
for production runs. Unsurpassed for grinding dies, flat 
work and gauges, the No. 12 grinds jobs up to 10” 


wide with high accuracy and an excellent finish. Its 





handwheels are large and conveniently located to 


make operation easy. There are no sprockets, chains 


SPECIFICATIONS 


or belting . . . the wheel head with integral motor 





minimizes vibration and distributes weight evenly on WORK CAPACITY—15"long, TABLE SIZE OVERALL— 
both sid ' + d h 10” wide, 12’ high 48" x 11%" 
noth sides of the guide ways. In every respect this - ; . 
2 Y —s GRINDING WHEEL-Stand. FEEDS All hand feeds; Trans: 
t i j i ‘oe hj d 12" diameter oa a ie A 
vand feed surface grinder maintains ABRASIVE’s high ar Vertical .00025”. Metric 
graduations if specified 
sta . . DRIVE—1 H.P. motor mounted 
ndards of engineering and performance. papal eat WEIONT—1350 Ibs. 


¢ 


WRITE FOR ILLUSTRATED BULLETIN 2 eas 





machine: we will endeavor to supply attachments or repair parts 


PRODUCTION as ordered. 


ABRASIVE MACHINE TOOL CO. 
EAST PROVIDENCE 14, RHODE ISLAND 


05%) +8. 


ACCURACY 80 
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NO. 11 LEACH 
SURFACE GRINDER 


“ Vis s. a 


EXTRA LARGE CAPACITY 
6° x 24" x 12” 
HEIGHT 52” 
WEIGHT 850 lbs. 

2 SPINDLE SPEEDS 
2600 and 3500 R.P.M. 


$594.00 


Complete with motor of 
standard Current character- 
istics F. O. B. Factory. 


For further information write Dept. A 


NATIONAL DISTRIBUT RS 


H. LEACH MACHINERY CO. | 


3887 CHARLES ST PROVIDENCE 3.R I 


PRIN IPAL ITIE 
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CYLINDRICAL FINISHING 













POLISHING 
BUFFING — 
STRAIGHT 
OR 


TAPERED 


FOR PRODUCTION! 


With its variable centerless feed, the “PRODUCTION” 
No. 101 POLISHING MACHINE enables even unskilled 
workers to turn out plenty of finely finished round tubes, 
rods or bars !4” to 6” in diameter. No centering, no chuck- 
ing, no holding—just feed automatically. The feed can be 
varied (forward, reverse or neutral) and two or more 
machines can be set up in line for multiple operations. 
Write for full details of this rugged, precision PRODUCER! 


MACHINE COMPANY GREENFIELD, MASS.U.S.A 





DUPLEX M-6 


HIGH SPEED 
BAND AND DISC GRINDER 


The latest in pedestal type 


grinders. Actually two ma- 
chines in one! 14” disc for 


a 2 all rough work ... 6x 48’ 
Efficiency band for finishing. Precision- 


built to post war standards. 


Other styles and sizes in New Book- 
let on Finishing. Write Today. 


WALLS SALES CORP. 








306 E. 38th St., New York 16, N.Y. 













We furnish 


COMPLETE 

HAMMERS 

HANDLES & 
ONLY 

HINGED 


MOULDS 


SOFT 
HAMMER® 


Protect jigs, fixtures, dies, tools and machined parts. 
Use S&H Soft Hammers. Well-balanced, flexible, safe, 
. . . Recast battered heads with S&H Hinged Moulds— 
1, 2/2 and 5 lb. sizes. Order from your machine tool 
supply source or direct from... 


S. & H. Soft Hammer Products Compeny 
15410 Stoepel Ave. DETROIT 21, MICHIGAN 
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Telia Production Rate _ 


H™ is another example of how a Cross machine, utilizing ‘‘Selected 
Sequence” in automatic cycle operation, met the requirements by pro- 
ducing more accurately, at a higher production rate, at lower cost, with an 
unskilled operator. Further, it made possible a change in product design which 
added strength to the gear it produced, and improved resistance to sudden or 
heavy torque loads. 

The No. 52 Milling Machine is made up of standard machine parts to pro- 
vide a low cost, compact unit for sods requirements, yet readily adaptable 
to a wide variety of work—for profile milling, for milling numbers of equally 
spaced internal or external slots, or for diversified operations on gears. 

In action, the special form end mill rapidly advances horizontally to a 
predetermined position inside the gear and then feeds upward. After milling, 
the cutter retracts quickly to clear the cut, and the fixture automatically in- 
dexes to the next position. The programmed sequence of the automatic cycle 
is interlocked for safety. 

Without obligation, we will be glad to analyze your production prob- 
lems, and make recommendations. Consult Cross to cut cost. 








Producing ten gears hourly, this 
form tool method of gear tooth 
milling eliminates one drilling 
and one relief turning operation. 


THE < oa €e be yy COMPANY 


Established 1898 


PECIAL MACHINE 


DETROIT 7, MICHIGA 


TOOLS 


MILLING © DRILLING « TAPPING « BORING « TURNING + SHAPING « GRINDING ¢ HONING 
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LOOK TO “BRIDGEPORT” FOR 


UP-TO-THE-MINUTE GRINDING EQUIPMENT 


FOR EVERY AUTOMOTIVE REQUIREMENT 


Te 


| 
| 
| 
t 





No. 103 
VERTICAL SURFACE GRINDER 


A complete line of vertical surface 
grinding machinery to meet every 
metal finishing requirement. Mas- 
sive construction, large table capac- 
ity, hydraulic operation, automatic 
wheel feed controls, and central 
control of all operations, make this 
a highly efficient machine for pro- 
duction grinding of flat surfaces. 


No. 85 
HORIZONTAL FACE GRINDER 


Increased production at lower costs is the 
outstanding feature of Bridgeport Face 
Grinders. A complete line of seven machines 
for all grinding needs, with table capacities 
up to 210” x 54”. Massive Timken spindle 
bearings continuously lubricated, and table 
speeds of 5 to 170 ft. per minute, help to 
give these machines versatility. 


No. 161 
FLOOR STAND GRINDER 


In sizes from 1 to 15 H. P. to fit all 
needs. Minimum floor space require- 
ments, carbon steel spindles and 
large bearings running in oil, ex- 
p'ain the popularity of Bridgeport 
Grinders. Supplied with variable 
speeds if desired. Other sizes and 
types of Floor Stand Grinders avail- 
able. 


No. 47W 
ABRASIVE CUT-OFF MACHINE 


Experience has demonstrated that 
abrasive wheels cut faster, cooler 
and chcaper than any other method. 
The Bridgeport line is complete, 
including standard machines with 
capacity up to 3%” on tubing and 
214” on solids; hydraulic semi-auto- 
matic machines for larger require- 
ments and rotary cut-off machines for 
high production cutting. 


“BUXITE” 


Newest grinding wheel de- 
velopment — gives wheels a 
“case hardening” that com- 
pares favorably with diamond 
wheel life, and at a fraction 
of the cost! Grinds sintered 
carbide tools and other super- 
hard materials with rapidity 
and wear resistance never be- 
fore attained with abrasive wheels. 











Buxite will enable you 








THE BRIDGEPORT SAFETY EMERY WHEEL CO., INC. © BRIDGEPORT, CONN., U.S.A. 


to recondition all your tools in your own shop. 


The standard line of ‘‘Bridgeport’”’ Grinding Wheels includes all Alumina 


and Silexon wheels with vitrified, 


4” to 30”. 


Bridgeport 


silicate and resinoid bonds—sizes 








ALABAMA 

Quinn & Quinn, 
1720 Comer Bidg., 
Birmingham 4-5676 


CALIFORNIA 

Los Angeles & Western States 
The Lockwood-Robin Corp., 
6701 S. Atlantic Bl.d., 
Maywood Kimball 2156 


San Francisco 

Charlies E. Newel 

526 Folsom St., —_— 5921 
CONNECTICUT 


Rudel Machinery Co., 
7 So. Main St.. 
Hartford 326476 


D. Cc. 


G. C. Salomone, 
1629 2nd St., S. W., 
Washington Executive 5553 


Inc., 


eee * oie WHEELS e BUFFING LATHES 


DEALER REPRESENTATION 


FLORIDA 

Cameron & Barkley Co., 
605 Forsythe St., 
Jacksonville 5-7970 


SO. CAROLINA 


Cameron & Barkley Co., 
160 Meeting St., 
Charleston 7661 


ILLINOIS 


Bryant Machinery & Engineer- 
in- Co., 400 West Madison St., 
Chicago Andover 4488 


MASSACHUSETTS 


The Rudel Machinery Co., 
Statler Bidg., Boston 
Hancock 6750 


MICHIGAN 


The E. E. Wood Machinery Co., 
2222 East Grand Bivd., 
Detroit Madison 0132 


Inc., 
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MINNESOTA 


Anderson Machine Tool Co., 
oe: ew Ave., 


‘Sate 6548 


MISSOURI 

Blackman & Nuetzel Machinery 
Co., 3713 Washington Ae 

$t. Louis 

Neusted 0765 


NEW YORK 


New York City 

The Rudel Rashinery Co., Inc., 
100 E. 42nd St., 

Lexington 2-6220 


Western New York State 
The R. E. Parry Co. 

412 Jackson Bldg, - Buffalo 
Cle.eland 5084 


OHIO 


Cleveland 
Mansco Sales Co., 






TEXAS 


G. F. Cotter Supply Co., 
Union National Bank Bidg., 


1°90 Euclid Ridg.. Fouston 
Cleveland Main 0968 Capitol 7521 
Cincinnati 


The Brokaw Machi 
The Alms Hotel 

¢ incinnati 
Woodburn 5201 


PENNSYLVANIA 
Philadelphia 


nery Co., 
FCREIGN 
SOUTH AMERICA 


Sabin St. Germain & Associa‘ °s 
285 Madison Ave., 

New Yor' City 

Murray Hill 5-7920 


Edward A. Lynch Machinery Co., 


tm ne Rpt 


pareatan 5485 


Pittsburgh 


Rees Machinery Co., 
1012 Empire Bidg., 
Atlantic 8285 


Pittsburgh 


Idg., 


EUROPE 


The Engis Equipment Co., 
431 So. Dearborn St., 
Chicago 

Harrison 5176 

















au tea 
can have 


FITCHBURG 
tutomatic 


























PRECISION 
GRINDING ——— 


FITCHBURG Bowgage Head mounted on another make of grinding machine 


INEXPENSI VEL ) ‘lee by installing FITCHBURG 


Bowgage Heads on the 
Grinders you now have. 











Just as we did in the above case—and in many 

others—we'll be glad to prove to your satisfaction the 
ease, the simplicity, and the inexpensiveness of install- 
ing Fitchburg Bowgage Heads on your present grinders. 
With your grinding equipment thus modernized, the 
resulting mass production applied to your precision 
grinding will soon pay off the small cost involved. 
The FITCHBURG Bowgage Head is a self-contained 
grinding unit, with all its movements and controls 
within itself. It has rapid traverse, slow grinding feed, 
grinding dwell or spark out, and rapid return to starting 
position—all started by one push button. It is precise 
to .0002”, minimizing spoilage. It can be removed and 
remounted for other work, if operations are changed— 
thus protecting your investment in grinding machinery. 
Fitchburg engineers will welcome the opportunity 
to help you solve your grinding modernization prob- 
lem. There is, of course, no charge for this service. 
Send us the details—blueprints if available—and see 
how easily and inexpensively you too can have 
FITCHBURG AUTOMATIC PRECISION GRINDING in 
your shop. 





BUR G crunoine macuine core. 


* TCHBURG 
EOWGAGE HEAD 


FITCHBURG, MASSACHUSETTS, U.S.A. 


Manvlecturers of — Bowgage Wheelhead Units, Multiple Precision Grinding Units, Spline Grinders, 
Cylindrical Grinders, Geor Grinders, Bath Full Universo! Grinders and Special Purpose Grinders 
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For Utmost , 
Precision.../ 


»22:USe 


THE PLAIN FACT that Desmond makes the 
only complete line of grinding wheel dressing 
and truing tools is reason enough for specifying 
Desmond for all your dressing requirements. 
But there are other good reasons, too. Take 
diamond tools. We select rough diamonds with 
expert care, mount them (in hand tools or nibs) 
with hard-earned know-how, and stand behind 
every single one. 


Fasten your Desmond diamond tools securely 
in the tool post or holder . . . with the tool axis at 
an angle of 10 to 15 degrees with respect to the 
radius . .. and turn the tool frequently to present 
a new diamond point. As a rule large diamonds 
run cooler and do more work per dollar than 
small ones. 


Write for your copy of the Desmond Catalog 
No. 45 today. It will help you pick the right tool 
for the job—and get the most out of it. 


THE DESMOND-STEPHAN MFG. CO., URBANA, OHIO 





Desmond 


the only complete line of grinding wheel 


DRESSERS & CUTTERS 
\X J 


GS —~. 2 Wo Gp 


BALL BEARING SIMPLEX 
ORESSERS STEEL-SLIDE VISES 





wl HAND TOOLS 
AND NIBS 


WHEEL TYPE 


curren. TYPE ‘DRESSERS ORESSERS 
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when you want Speed - 
when you want power- 


..in your job of grinding, polish- 
ing, buffing, sanding, drilling, ream- 
ing, screw-driving or nut-setting, you 
wanta Strand Flexible Shaft machine, 
because a Strand will do it faster, 
better, and stand up to it longer. 


Strand Flexible Shaft machines 
provide constant speeds with greater 
operator convenience. Hundreds of 
attachments easily interchanged — 
125 types and sizes — models include 
vertical and horizontal type machines 
from 4 to 3 h.p. Distributors in all 
principal cities. 

M-5 


Send today for catalog showing 
complete line 


N. A. STRAND & CO. 


$011 NO. WOLCOTT AW: 
CHICAGO 46, F453 


eStart Sei i 8 














For speed and economy when 
roughing or semi-finishing 
wheels of harder than 

average bond... # «¢ 











SMITITE CLUSTER 
DIAMOND TOOLS 


e A variety of tools for a variety of straight face 
and side dressing finishes. 


e 2 to 60 fine grade small whole diamonds per- 
manently set in SMITITE —a patented powdered 
metal matrix that holds diamonds securely until 
consumed ...does not glaze wheel. 


e Diamonds are precisely set in planes for the most 
efficient continuous cutting action. A short turn of 
the tool presents fresh cutting edges until all stones 
are consumed. No resetting is required. 


Write today for all the facts. 


JK. 





157 Chambers Street, New York 7, N. Ve 

































This multi-station, multi-spindle 
rotary indexing automatic ma- 
chine is a typical example of : 

Sommer and Adams Productioneering. It is designed to bore, ream, counterbore, chamfer, tap 
and face a number of holes jn small motor blocks, pump parts or machine components. 


On the machine itself, any sequence of operations up to eight stations can be set up, each 
operating head having its own electric motor and hydraulic system, electronically synchronized 
with the rest, and with the indexing mechanism. These heads operate vertically. Further opera- 
tions at desired angles may be added at any or all of the stations, with separate column- 
mounted heads having the same type of independent mechanism, which can be synchronized 
to the machine cycle. (Inset shows close-up of vertical and angle operations at the same 
station.) ... Your problem may be different— but if it can be solved mechanically, Sommer and 
Adams can build machines to do it. 


mm SOMMER & ADAMS Zam 


18515 EUCLID AVENUE e CLEVELAND 12, OHIO 


Liktom-Grilé EQUIPMENT FOR MANY PURPOSES 


SUBSIDIARY OF THE FEDERAL MAC HINE AND WELDER COMPANY 
MACHINERY, November, 1946—409 














HERE'S REAL 
GRINDING 
ECONOMY ! 


PRECISION SURFACE GRINDER 


The bigger your plant, the bigger 
the opportunity to save time and 
cut operating costs by using the 
right machine for every job. Use 
the Robot 6x18 inch Precision 
Surface Grinder for efficient pro- 
duction grinding of small parts, 
and release your larger machines 
for larger work. Designed with 
“big machine” features, and built 
to give “big machine” precision, 
the Robot Precision Surface 
Grinder will deliver accurate re- 
sults up to the full capacity of its 
table. Slip clutch reverse drive 
reverses smoothly, without shock, 
at a definite point. Spindle and 
bronze bearing are taper ground 
to a tolerance of .0001”. Extra 
long ways assure steadiness. Get 
real grinding economy with this 
versatile grinder! Write for de- 
tails, prices and delivery dates. 










326 TEN EYCK STREET BROOKLYN, N. Y. 
Telephone EVergreen 7-4084-5-6 
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Bios tide 


QUICKER Set-up! 
QUICKER Cutting! 


Davis tilting table with direct-reading 
scale makes setting up a matter of min- 
utes. Straight work or tapers as much 
as 3” per foot can be set up; bores as Vinge 
long as 14” can be cut. Thin pieces with f— | 
short bores can be stacked and several 
cut at once. Cutters for these machines 
are made in our own 
plant and carried in 
stock for quick ship- 
ment, Use Davis 
K eyseaters 
Py for job work 
or long - run 
production. 
Equally fast. Equally 
economical. 


. 
Send for bulletin 


Ee od 

































KEYSEATER | 
COMPANY. | 
405 EXCHANGE ST. 
ROCHESTER 8, N.Y. 4 








OUTPUT. .. up to 150" per min. of 


seam-welded tubes for 
Generator and Starter 
Motor Frames, Torque 


Tubes, and other 
automotive compo- 
nents, with this 








Automatic Seam Weider 


A chain-type drive which prevents 
work slippage while passing under 
the welding head assures uniform, 
tight, straight seam-welds through- 
out length of the tube. This machine 
takes 4” to 12” dia. preformed 
rounds, squares, and other shaped 
tubes with 18 ga. to 3/16” wall 


thickness. It is adaptable gas, 
heliarc, and atomic hydrogen 
methods of welding, or can be used 
with Union Melt or Linco!nweld 
welding heads. It saves expense 0! 
weld grinding and finishing becaust 
of its ability to operate without 
splatter of metal. 


For further information regarding VICTORY Automatic 
Seam Welder, write, wire, or phone 





3000 Chouteau Ave., St. Louis 3, Mo. 





VICTORY ENGINEERING {0 


EEP DRILLS S 





FOR MAXIMUM 
PRODUCTION 


OTT TTS one penrecr Hours per GRIND 


To get maximum efficiency and 





longer life from Drills depends 
on proper grinding of the drill 
point. Drill grinding machines 
should be used — Drills sharp- 
ened on Oliver's Drillpointer 
give balanced cut with each 
lip doing equal work. It means 






longer life to both drills and 





OLIVER'S 510 
DRILLPOINTER 


Covers the entire range of 
Drills from 1/4" to 3", providing 
points that give greater clear- 
= ance with less chisel point 
E angle — thrust is reduced — 
= uniformity maintained — each 
1 
; 
4 





equipment. 


More Holes Per Grind Means 
Less Cost Per Unit. 





drill point is exactly the same 
as every other drill point—Test 


the Oliver Drill Point on your . 
Write for Illustrated Literature 


“e multiple spindle equipment. 
<aronsone\ OLIVER INSTRUMENT CO. 
ler INPRO aE BACe <\oN 1410 E. MAUMEE STREET ¢ ADRIAN, MICHIGAN 
\ pv 


because 
“in OF ADRIAN 
. : 


CHINE 
3, INC. 
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REID'S PRECISION 

MANUFACTURING for 
Over 46 Years 
Is Your ASSURANCE 










IT’S PROVEN! 


The “Know How” experience gained over this long period is built 
into every REID PRECISION SURFACE GRINDER. 


DEPENDABLE ACCURACY 
ECONOMICAL PRODUCTION 
CONTROLS AT YOUR FINGERTIPS 


Leading shop men everywhere say, 
*sfor Close Tolerance. use a REID !°° 


The Reid Model 2-C Hand-Feed is an exceptionally fine machine 

for tool, gage, die and certain production grinding. Machines 

equipped for wet grinding if required. 

EXCELLENT DELIVERIES DISTRIBUTORS IN ALL SECTIONS 
Write to Dept. B for illustrated bulletin and prices. 


REID BROTHERS LOMPANY. INC. 


BEVERLY MASSACHUSETTS 
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This Noblewest Dial Feed Rapid Precision Marking Machine, 





tooled for marking, and knurling socket wrench parts, does the Full wave selenium rectification with long life, rugged con- 
two jobs in one operation — at a speed up to 100 parts per struction, and free from the effects of shocks Instantaneous 
minute. Equipped with the Noblewest pneumatic pressure com- operation. No warm-up period required. Wall mounting, 
pensator which assures uniform depth of impression, it is typical 

of the great advancement that represents Noblewest M..dern Model Amps Volts Power Source 

Marking Methods. For faster, better, marking of your product B-402A 1.5 115 115 Volts A.C. 

at lower cost, write Noble & Westbrook Manufacturing Co., eee re hie wy Nw 

East Hartford 8, Conn. B-405A | 10.0 115 For Ali Models 




















m= MARK IT BEST WITH 
220 and 440 Volts D.C. High Voltage 
ae NOBLEWEsy Rectifiers suplied on special order. 
ss L & WwW & S Y maseine WRITE TODAY FOR THE R-A WAY 


; Rectifier Division 
Hi-Speed Marking M. RICHARDSON-ALLEN CORPORATION 


15 WEST 20th STREET NEW YORK II, N. Y. 
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GEAR DESIGN SIMPLIFIED 


RULES, FORMULAS AND EXAMPLES 
APPLYING TO ALL TYPES OF GEARS 










jeeaenn 


full remittance and postage. 


ADDRESS 








D6 16.0 O46 09S 6010S OH @.6'0:10016 0 6 6 2.6 &9 016 


MOCCCHC CHC CC CEEOCHFC COC HCHO CECH OCHO SOOO 


PN hacckndntieusaamadeawns a Se cae ec 


ee Oe ee ee ee TT yee er *POSITION 


*This additional information is requested for our private records. 


GEAR DESIGN SIMPLIFIED 


Book of working rules and formulas covering the design 
of various types of gears. It contains 110 gear-problem 
charts with 201 drawings illustrating all kinds of gear- 
designing problems and includes a lot of information 
required in the shop. Worked-out examples show how 
rules or formulas are actually applied. Price, $3.00. 


14000 GEAR RATIOS 


Tabulated ratios presented in both common fractional and 
decimal forms and in four differently arranged sections to 
facilitate the solution of all classes of gear-ratio problems. 
Typical examples show how the tables are applied. Con- 
tains 14,000 two-gear and millions of possible four-gear 
combinations. 404 pages. Price, $5.00. 


MANUAL OF GEAR DESIGN 


In three sections: I, Mathematical ables applicable to 
gear design; II, Design of Spur and Internal Gears; III, 
Design of Helical and Spiral Gears. Formulas throughout 
are accompanied by practical examples worked out in de- 
tail. Price of three sections, $7.00; any one section, $2.50. 


JIG AND FIXTURE DESIGN 


Deals with the principles underlying the development of 
various classes of jigs and work-holding fixtures, and con- 
tains illustrations of many of the most ingenious designs 
used in modern shops. Shows numerous types of jigs for 
drilling, boring, planing and milling, etc. 382 pages, 297 
illustrations. Price, $3.00. 


Treatise on the drawing of machine details, including the 
making of different classes of drawings: dimensioning, 
reading, and checking of working drawings, with addi- 
tional information on numbering and filing systems for 
drawings, and general drafting-room practice. 342 pages, 


179 illustrations. Price, $3.00. 


THE INDUSTRIAL PRESS, 148 Lafayette St., New York 13, N. Y. 


Send me, postpaid, the following books, or book. | enclose payment in full. | have the right to return 
any book within 5 days and money will be refunded. Overseas and Canadian orders should be accompanied by 
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A Hydraulic unit on which an 8-spindle head is mounted. 
A base on which a 5-station trunnion fiixture is mounted. 
Station No. 1—Load Station No. 3—Countersink 

Station No. 2—Drill Station No. 4—Face 
. Station No. 5—Ream 
wo steering tie rods are clamped in fixture at a time. : : 
Clamping arrangement is so that it can be adjusted to ee ne, —- 
take care of eighteen (18) different tie rods. and tapping equipment tor 


. ‘ . . all industries. 
Safety device prevents machine from being started until Send blue prints of parts. We'll help All geere shaved wal 


trunnion index plunger is in place. solve your production problems. induction hardened. 


VV Nel lin) anole) meres 


843 GREEN STREET 





ANN ARBOR, MICHIGAN 





BETTER Small Part Production 


Get better production and release larger machines 
for large work! Use the FREW Hand Miller for 

with accurate, economical production of small parts. 
Heavy construction and “big machine” features 

THE guarantee accuracy on heavy cuts. Table size 
1634” x 534” makes a wide range of work possible. 
V-belt drive and Timken-equipped spindle assure 
smooth operation at all speeds. 






HAND 
MILLER 





@ 25 YEARS of experience in making special cams for 
thousands of companies has made us experts at cam 
cutting and grinding. Our facilities and equipment, the 
most complete of any plant in the country, permits us to 


manufacture any style or size of Cam, Geneva Motion, or 
Scroll Plate in quantities of 1, 10 or 10,000. Accuracy can 
be held to split thousandths, and surfaces to micro-finishes 
Send us specifications or blueprints and we will be glad 


to submit a detailed quotation to you on your requirements. 
[rop in and see us—Booth D-237 


e National Metal Congress & Exposition—Atlantic City—Nov. 18-22 
+ 


9 ONIN: COMPANY 








3925 WEST HARRISON STREET + CHICAGO 24, ILLINOIS 


THE FREW MACHINE Co. PHILADELPHIA2O, PA. 
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LTON, 


The Carlton Machine Tool Co. 
offers a complete line of Radial 
Drilling Machines in sizes rang- 
ing from 3’ arm to 12’ arm, 
and from 9” dia. column to 26” 
dia. column. Carlton Radials 
are delivering outstanding serv- 
ice in almost every large manu- 
facturing plant in the country, 
as well as railroad shops, ship- 
yards, steel] mills, etc. Carlton 
all- ball-bearing construction 
with original low-hung drive to 
spindle makes operation—even 
under heavy loads — smooth, 
vibrationless and chatter-proof. 
Many other modern features 
available. For greater pro- 
duction, greater economy and 
satisfaction . .. . investigate 
Carlton Radials today! 








~d and 
ened. 


THE CARLTON MACHINE TOOL CO. 
CINCINNATI, OHIO 























The Drill with m For Man-Hour Savings— 
For Better, Smoother Work — 
ee th] 
Hundred and One Speeds USE A HOLE-HOG 
* Boring —rough, semi-finish and finish * Honing 
All Speeds In- * Milling (special machines) * Straight Line Drillers 
stantly Available * Universal Adjustable Spindle Drillers *® Way Type 
J us Machines—horizontal and vertical drilling, tapping 
While Machine related oelalate Mulekes lle 
Is Running Since 1901, Moline machine tools have been 
M-125—3 Ca producing better work, 
6b-te Gan. Continuously, at greater s | y espe 
- elaekeltlairelamelireMulelibaireltls Mint 
1 to 6 Spindles savings. They are rug- % 
Correct speed at the gedly built and engi- 
turn of a knob. neered to fit your par- 
ticular needs, but are 
Speed Chart on front Tors Mm CoM ailelile| Moh a -1mmn fe) 
of head. other jobs. 
, Ability to obtain exact Write us for informa- 
speed for diameter of tion concerning machine 
, drill and material to tool equipment for your 


be used results in less special problems. 
breakage, fewer grinds 
and higher efficiency. 


Write for Circulars. 


—_— MM-125 MM-96 





THE TAYLOR & FENN CO., Hartford, Conn. 


107 20th Street Moline, Illinois 
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jor HIGH 
PRODUCTION — 


Write for bulletins de- 
scribing full line of Lan- 
gelier Automatic Units 
and Machines for high 
speed, accurate, automatic 
operation. Our Engineer- 
ing Department will gladly 
make recommendations for 
your requirements. 


LANGELIER 


AUTOMATIC UNITS 





MULTIPLE 

DRILLING 

TAPPING 
KET C. 





ree) ee are an & Speed and efficiency are contributed 

, 738 ; ; to multi-operation production by 
LANGELIER Automatic Units arranged 
in various combinations. Typical is the 
Special Machine at left, which handles 
drilling, grooving, tapping and counter. 
boring operations by means of five 
Langelier Driliing Units and one Tap- 
ping Unit. (Also available: milling, 
reaming, spotting, chamfering, etc.) 
Multiple Spindle attachable Langelier 
heads may be mounted on feed sleeves 
of each Unit for combinations of these 
operations. Entire machine, as illustrated, is electrically 
interlocked for fully automatic operation and central control. 
Work manually loaded and clamped in fixtures on 4station 
dial. Note fixtures mounted at 10° angle to permit drilling 
into rear of work. 

(See also our Swager advertisement in this issue.) 


LANGELIER MANUFACTURING CO. 
PROVIDENCE ¢ RHODE ISLAND 


Drilling and Swaging Specialists for Over 50 Years ... Incorporated 1887 

















of Every Type 
and Size 





Cams — and cams only! That is 


why it pays to let Rowbottom 
handle your problems of cam 


design and production. Our en- 
tire facilities are devoted to cam 








manufacture only and our experi- 
@ The cam illustrated — made of interchangeable steel 


segments —is an example of Rowbottom service in ence in this particular field makes 
designing and manufacturing cams for unusual appli- Rowbottom the logical choice 
cations. For every cam, whatever the material, size, 

type, or function, get Rowbottom estimates first! whenever you need cams. 


THE ROWBOTTOM MACHINE CO., Waterbury, Conn., U. S. A. 
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aRMniTY ... SPEED ... ACCURACY 
You get them all in a 


FOSDICK 
JIG BORER 


@ Flexibility is made possible by twelve 
speeds from 60 to 1,500 R.P.M. — feed 
range from .00125" to .010" and table 
with horizontal and longitudinal adjust- 
ments which provide for handling a wide 
range of work. 









#8 





Waa 


» re 
‘. 


Simplicity of control and ease of set-up 
makes for speed of operation and mini- 
mum of set-up time. 


Accuracy is assured by rugged design of 
bed—knee-—table and sliding head which 
gives support to spindle close to the work. 


Costs are low too, because of the pre- 
cision work that can be run without the 
use of expensive jigs or fixtures. 


Full details contained in Fosdick Jig 
Borer Bulletin J.B.M. Ask for one. 


MACHINE TOOL COMPANY 


CINCINNATI 23... . OHIO 
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ROTARY DRUM TYPES @ 
VERTICALS @ SINGLE AND MULTIPLE SPINDLES 
PLANERS @ RISE AND FALL @ VERTICAL INDEXING 


The ROTO-MATIC principle of continuous production 
insures the maximum of production and accuracy on 
any job to which a Miller has been adapted. Chain 
clamping mechanisms, where adapted, leave the 
operator free to load and unload parts. On the 
larger type Rotary Drum Type Millers finishing 
spindles are adjustable for toe cut. All spindles 
have provisions for micrometric endwise adjustment. 













Robi, 


MILLING ® DRILLING © REAMING ® BORING © PIPE THREADING ® SPECIAL MACHINES 


DAVIS & THOMPSON COMPANY 


MANUFACTURERS: MACHINE TOOLS, MICROMETERS AND GAGES 


MILWAUKEE WISCONSIN 





Consult 


"NEWARK GEAR" 


On Your Manufacturing Problems 


Gear Cutting 
and Machines 






WALTHAM 
THREAD MILLERS 


When work is 2” in diameter or 
smaller and tolerances are close, the 
Waltham Thread Miller will pro- 
duce accurate results—fast! Separate 
motors for work, cutter and pump are 
controlled from a single station. With 
work held on centers, it will thread 
lengths up to 834”; work held in a 
chuck can be threaded up to 10”. With 
special cutter head it will cut many in- 



















ternal threads. It can also be arranged Gear Specialists since 1904 
tor relieving. Write for full details in Makers of Small 
Bulletin 244. Thread Millers, | NEWARK GEAR CUTTING MACHINE CO. 





Gear Cutters and 69 Prospect St.. NEWARK 5, N. J. 
TH other Small Auto- FRANK E. EBERHARDT, President 
matic Machines. 


TRADE MARK - REG. U. S. PATENT OFFICE 


MACHINE WORKS 
Newton St. 
MILLING MACHINES 
and ATTACHMENTS 


Waltham, Mass. 

Designed especially for the profit 
able handling of small and difficult 
work on a production basis. Burke 
Milling Machines are available in 
sizes Nos. 1, 2, 3, and 4, all motor 
driven. 


I'‘lustrated No. 4 Motor Driven Ma- 
chine mounted on cabinet column. 
Write for complete details. 


Burke Machine Tool o. 
297 E. 16th ST., CONNEAUT, OX10 
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SPRING ADJUSTED 
SHOCK ABSORBER 








TION—FULL AU- 
TOMATIC CYCLE 








‘eee Ti. eee 


® 
THE CZci/ TYPE MA-6 “8, 


AVEY-MATIC POWER FEED 
HAND FEED AND REVERSING 
MOTOR TAPPING MACHINE 


features 


Single lever control 
for automatic or 
manual operation 


Single lever control — feed engaged with forward motion 
of feed lever. Automatic disengagement by dog control 
or by single hand lever. AVEY automatic feed may be 
applied to any or all spindles. Worm and worm wheel in 
constant enagement, running in oil. No friction shoes or 
dogs that require replacement. No adjustment necessary. 
Quick advance or over-running feed by hand feed lever. 
Can be arranged for full automatic cycle by changing 
position of handle at rear of unit. 


Type MA-6 is made in following capacities: 
No.2— 1," capacity in cast iron. 
No. 3 — I'/," capacity in cast iron. 


THE AVEY DRILLING MACHINE CO. iii 
CINCINNATI ° OHIO ° U. %. A. TYPE MA-6 © COMBINATION MACHINE 


Ist Spindle - Avey-matic Feed 
2nd Spindle - Hand Feed 
3rd Spindle - Tapping (Reversing Motor) 
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Sier-Bath GEAREX Pump 
Internal Bearing Model 


tina e 


@ Sier-Bath Continuous Tooth Herringbone Gears, generated 
by the Sykes Method, provide smooth power flow. The load is 
distributed uniformly on each tooth and across the entire face. 
Axial thrusts are balanced by the opposing helices which meet 
to form continuous teeth, providing extra strength and high 
load carrying capacity in small space. We were our own first 
customer for these gears. The new Sier-Bath GEAREX Pump 
is designed to employ continuous tooth herringbone timing 
gears and rotors... thereby giving us a continuous check upon 
their performance in actual service. Let Sier-Bath quote on 
your continuous tooth herringbone gears. 





Spur, helical and worm gears to 48” Dio. 3 D.P. and finer; straight 
tooth bevel gears 32 pitch to 3 pitch. Gears shaved from 1” to 
24”. Continuous Herringbone Gears generated by Sykes Method up 
to 37” 0.D. Worms and threads precision ground on J. & L. Thread 
Grinder to extremely close tolerances. Spur and helical gear 
grinding up to 10” diameter. 





bene 





Also makers of Sier-Bath Screw and Gearex Rotary Pumps 


@ See our Booth No. 568, New York Power Show, December. 


Founded 1905 Member A. G. M.A. 


‘ee Sier-Bath 


GEAR and PUMP CO., Inc. 








9248 HUDSON BLVD., NORTH BERGEN, N. J. 
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TO YOUR REQUIREMENTS 


Mass production of fine gears is an accom- 
plishment that requires the ultimate in 
manufacturing facilities and experience. 
And it’s all here at Fairfield—metallurgical 
departments, batteries of the most modern 
machines, complete heat treating equip- 
ment, all operated by skilled craftsmen 
producing truly fine gears. Here is over 25 
years of experience translated into the gear- 
making “know-how” that is essential to man- 
ufacturing high quality, dependable gears. 

Our facilities are complete for the man- 
ufacture of gears for a wide variety of 
applications. Why not consult Fairfield on 
your next gear problem? Your inquiry will 
receive prompt attention from our capable 
engineers. 


Agricultural Machinery 
Aviation Equipment 
Mining Machinery 
Machine Tools 

Oil Field Machinery 
Marine Equipment 
Pumps and Winches 


of Mika in- 
 hrairfield 


Automotive 


Construction Machinery Transportation 





MANUFACTURING COMPANY 
309 S. Earl Ave., Lafayette, Indiana 

















_| Curved Tooth Spiral Bevels 


»»-THE BEST COMBINATION OF GEARS 











.... for smoothness, 
| quietness, efficiency, 
strength & durability 


... FOR SHAFTS OPERATING 


Above is shown a close-up of pinion on our 48” 


_— Spiral-Bevel Gleason Gear Generator; while at right AT ANY ANGLE 


(above) is a typical pair of curved tooth Spiral- 
Bevel Gears on one of our 18” capacity machines. 





Unequaled for high ratio, high speed drives where Large Spiral-Bevels and Hypoids, when re- 
gear sizes must be kept to a minimum, Spiral- quired, have their teeth (only) hardened on our 
Bevels are the ideal combination for power trans- own surface hardening machine — while smaller 
mission between shafts at any angle and speed. gears, where necessary, are hardened by the induc- 
Actually, the unsurpassed performance of Spiral- tion, straight heat-treating or case-hardening meth- 
Bevels and Hypoids result iargely from the curva- ods. 
ture and obliquity of teeth—assuring continuous Hypoid Gears are similar to Spiral-Bevels, but 
pitch line contact and an overlapping action, which have the pinion axis above or below center of gear 
allows at least two pairs of teeth in contact at all axis —and, they run even more accurately and 
} times—smooth transfer of load from tooth to tooth smoothly than Spiral-Bevels. Incidentally, both 
(without noise and vibration), and increased load Spiral-Bevels and Hypoids give localized tooth 
carrying capacity, due to the distribution of load bearing, which decreases stress, greatly lengthens 
over a greater number of teeth. gear life, and minimizes breakage. 












GEAR WORKS INCORPORATED. ial Gears and Speed Reducers 
ERIE AVE..AND G ST., PHILADELPHIA 34, PA. — LimiTorque Valve Controls a 
: NEW YORK «+ PITTSBURGH - CHICAGO «+ - IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO _ 


li 
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UNUSUAL GEARS 





WE MEET 
THE 
DEMANDS 
AS THEY 
APPEAR 





Mass ey Gears 


ARE 
UNUSUAL 





amcxy LLVE ON LHE JOB’’ 


Massachusetts on & Tool “i 


34 Nashua St. 


Woburn, Mass. 















--.can handle 
your gear job 


Whether it’s a simple spur 
gear or a complicated 
herringbone or worm 

whether it’s a single gear 
or a quantity proposition whether it’s 
14, in. or 5 ft. pitch diameter. If it’s a gear 
Atlantic can make it, quickly and well. 


We are fully equipped for prompt service 
on special gears and breakdown jobs. Send 
us blue-prints or gear samples for our quota- 
tions and delivery dates. 


4 Or K S 
LAFAYETTE ST. 
oon YORK 12, WN. Y. 


ATLANTIC GEA 





| THERE'S ALWAYS A BEST 


kK... 
* SPUR 
Follow the leaders . . . for they know %* BEVEL 
the way! Cincinnati Gears, Good % HELICAL 
Gears Only are the choice of industry * SPLINE 


wherever outstanding performance is 
important. 








* WORM 
* —— 
Cincinnati precision made gears have 
the built-in strength, stamina, ac- 
curacy ... everything, that long range a 
performance must have to lower costs 
and increase profits. Remember, each 
Cincinnati Gear is made for 
your particular job... from 
your specifications. 








We are ever ready to work , 
with you in solving your 
gear problems. 





THE CINCINNATI GEAR COMPANY 


‘‘Gears...Good Gears Only"’ 





Phone: CAnal 6-1440 





GEARS. 


Excellent facilities to fulfill specifications 
for heat-treated alloy steel Gears... 
Special Gears ... Special Gear Units 

. . Roller-Chain Drives . . . Fabroil and 
Bakelite Pinions. 


PITTSBURGH 


GEAR & MACHINE CO. 


27th and Smaliman Sts., Pittsburgh, Pa. 
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Wooster Pike and Mariemont Ave. * Cincinnati 27, Ohio 





GEARS © syecint ana seas 
Special and Standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 

All Gears —_ or Accuracy 


Quality and orkmanship 
NEW JERSEY GEAR & MFG. ©0. 


406 Stanton St. Newark, \. d- 


—— 
— 








SEND US YOUR PRINTS FOR Q 


GEAR SPECIALISTS —BROACHING 
THREAD GRINDING 














eIATLOR, MACTINE Se 


























You can make substantial reductions in the drive 
costs of your machines and equipment by stand- 
ardizing on Ohio Stock Gears and Speed Reducers. 
They save you and your customers money in these 
3 definite ways: 


1. They are stock, saving the extra cost of 
special orders. 

2. You can get them quicker, saving the cost of 
delays required for special orders. 

3. Replacement is quicker, at lower cost for 
the users of your machines. They save ex- 
pensive down-time. 


Ohio Stock Gears are available in spur, helical, 
bevel, worm and worm gear types. 


Chio Stock Reducers include ratios from 10-1 to 
200-1; single reduction capacities from 10 HP to 
6 HP; double reduction capacities from 6000 inch 
ounds to 25 inch pounds. 


-heck “Ohio Stock” for the advantages and savings 
ossible on your machine and equipment. 


THE OHIO GEAR COMPANY 


1331 EAST 179th STREET e CLEVELAND 10, OHIO 





OHIO STOCK GEAR REDUCERS 








REPRESENTATIVES 


BurFraA_o 16, N. Y. 
F. E. Allen 
1315'2 Hertel Ave., Room 9 
Detroit 26, Micn. 
George P. Coulter 
5 W. Larned St. 
Granp Rapips 8, Micn. 
Slaughter Manufacturing Co. 
3753 Division Ave., S 
INDIANAPOLIS 4, IND. 
. R. Young 
635 N. Pennsylvania St. 
*Kansas City, Mo. 
Kansas City Rubber & Belting Co. 
712 Delaware Street 
*Los ANGELES 21, CALir. 
J. W. Minder Chain & Gear Co. 
927 Santa Fe Avenue 
Louisvi_ir, Ky. 
Alfred Haliiday, 330 Starks Bldg. 


*Stocks carried. 


*MINNEAPOLIS 4, MINN. 
Industrial Supply Co. 
1100 Third Ave., South 
New ENGLAND 
George G. Pragst 
P. O. Box 995, Pawtucket, R. I. 
*New York 13, N. Y. 
Patron Transmission Co. 
129 Grand Street 
*PiTTSBURGH 30, Pa. 
Standard Machinists Supply Co. 
South 2nd and McKean Street 
*PORTLAND 4, Ore. 
J. W. Minder Chain & Gear Co. 
411 So. West First St. 
*SAN Francisco 3, CALIF. 
Adam-Hill Co. 
244-246 Ninth St. 


IN CANADA 

*MONTREAL, CANADA 
John Braidwood & Sons, Ltd. 
66 Nazareth Street 








ORRO es 





VEBARS 
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Better Gear Products 


GANSCHOW GEAR CO., 14 N. Morgan Street, CHICAGO 7. 











TO 
YOUR ORDER 


% BEVEL—'4”’ to 18’ O.D. 
* SPUR—'4"’ to 36”’ O.D. 
* INTERNAL-—to 36” O.D. 
%* WORMS and WORM GEARS 


Made of Any Desired Material 
Exactly to Your Specifications 





WRITE FOR BULLETIN 


DETROIT Covel hee COMPANY 


8130 JOS. CAMPAU AVE. DETROIT 11, MICH. 








VERSATILE 
JOHNNY GEAR 


Diefendorf can produce 

most any type of gear 

in any metal — and in 

nonmetallics, too. Long 

experience assures prac- 

tical design — precision 
manufacture means 
high efficiency and 
long life. 


Diefendorf Gear Corp. 


SYRACUSE 1, N. Y. 


diefendorf 
EEETEAGEARS 














GRANT GEARS 


—have since 1877 been the main 
source of supply for the gear needs of 
many leading plants throughout the 
country. Grant workmanship and 
service are factors well worth your 
consideration when you specify gears. 


GRANT GEAR WORKS 


BOSTON 


—————D 
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DESIGNING NEW MACHINES? 
MODERNIZING OLD MODELS ? 


Talk your gearing problems over with Bilgram—first! Over 60 
years’ experience in this specialized field give us the ‘“‘know-how”’ 
. . a thoroughly modern plant with specialized equipment 
(much of it designed by Bilgram Engineers) furnish the ‘‘can-do”’! 
Dependable service on ALL types, ALL materials. What are your 
requirements on Bevel Gears (straight or spiral cut teeth), 
Ellipticals, Herringbones, Helicals, Racks, Spurs, Hypoids, Worms? 


Estimates gladly furnished. 


BILGRAM GEAR 


ySR 


BILGRAM GEAR & MACHINE WORKS 


Manufacturers of Bevel Gear Generators 


and Chamfering Machines 
1217-1235 SPRING GARDEN STREET @¢ 











PHILADELPHIA 23, PA. 





Geared for 
Economies 


More and more industrial 
buyers of gears know the 
name for economy is — 







it is good policy to buy gears from a well-established 
organization with a modern completely equipped 
factory. Braun has the facilities and experience of 
28 years in manufacturing large orders of gears. 
Send your prints to Braun for estimates without 
obligation. 


BRAUN GEAR COMPANY 
N. Y. 


1592-96 ATLANTIC AVE. BROOKLYN 13, 








Big gears are not un- 
usual in the Stahl plant; 
in fact, we are special- 
ists in the manufacture 
of extra large’ spurs, 
spirals, bevels and racks. 
We’re proud of this job, 
not because of its size, 
but because its excep- 
tional precision reflects 
the skill and care we put 
into every order for gears, 
no matter what the size, 
material, type or quan- 
tity. 


SPURS, SPIRALS, BEVELS, 
RACKS, WORMS... ANY 
SIZE... ANY QUANTITY 





STAHL GEAR AND MACHINE CO. 


"3901 HAMILTON AVENUE CLEVELAND 14,OHIO_ 


iit: pha Ni ti 
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Right—Application of Garlock 
Metric O. D. KLOZURES to 
Mounting such as used on Pillow 
Block. 


Below—Application of Garlock 
Metric O. D. KLOZURE to 
Centrifugal Pump Shaft Bearing 






This superior oil seal is tough 
and resilient; stays firm; 
resists oil and heat. 








FOR ALL STANDARD 
BEARING BORES 


Garlock KLOZURE Oil Seals are made in a complete 
range of Metric O. D. sizes to press-fit bearing man- 
ufacturers’ standard bores. Designs for all types of 
applications. Write for catalog. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


Porm neem eneganig: ect 
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SPEED REDUCERS 


from stock 


Manufactured in a 
practical range of 
sizes and reductions. 
We also build reduc- 
ers to meet special 
needs. >. 










CALL US 
LONG DISTANCE 


fg EberhardtDenver Co. 


GEARS AND SPEED REDUCERS 
1410 West Colfax Ave. Denver 4, Colorado Phone TAbor 7134 


x MEISEL 









GEARS 


Gear-making is a specialist's 
job ... here at the Meisel 
Plant you are assured cf first 
quality in design, construc: 
tion, hardening and finishing 

. the result man-fests itself 
in smocther, quieter opera: 
tion, with less “down” time. 


MEISEL PRESS MFG. CO. 


AT THE SIGN OF 
QUALITY GEARS 


948 Dorchester Ave. 
BOSTON, MASS. 








ine — Thrust Bearings 


STANDARD SIZES or 
SPECIAL DESIGN to 
your specifications 

Send sketch or sample 
for quotation—without 
obligation. 





Any Quantity—One Bearing or Many. Catalog Upon Request. 
THE GWILLIAM CO., 360 Furman St., Brookiyn, N.Y. 











PATENTED CUTTING OFF TOOL HOLDERS 
PATENTED CUTTING OFF BLADES 


ONLY tHe PATENTED construction of LUERS cutting off BLADES 


permits normal expansion of bursting chips — MEANS MAXIMUM 
CUTTING EFFICIENCY. 


Manufactured by : 
J. MILTON LUERS, 12 Pine Street, Mt. Clemens, Mich. 


tuced under License sued by 





John Milton Luers Patents Inc. 











He \e 


" 


———— 
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GEARS 


For INDUSTRY 


“B Since 1888... 
We have been mak- 
ing many types and 
sizes of gears for industry. 
Vast plant facilities of the 
most modern gear cutting 
equipment assure capable 
handling of your production 
or special gear requirements. 


ARGUTO 


OILLESS BEARINGS Ma 













HELICAL GEARS — Made from 1” to 60” 
in diameter and from 24 DP to 1¥ DP. 
BEVEL GEARS-Size range from 1” to 60” 
in diameter and from 24 DP to 14% DP. 
SPUR GEARS — Size range from 3%,” 
to 150” in diameter. 32 DP to 34 DP. 
WORM GEARS—Made from 1” to 100” 
in diameter and from 24 DP to 1 DP. 
MACHINE CUT RACKS — Cut in any 
length with teeth of 24 DP to 1 DP. 


Your gear inquiries will receive immediate attention. 





ICE D @ @) e J A M Ss S 
‘0. MANUFACTURING COMPANY 
ms 1140 W. MONROE STREET - CHICAGO, ILL. 


OOOO OOOOOOOOOOOHOOOHHOOHOOOOOSSOSHOHOHOOOOHOHOOHOSEEEEEEEE 


SPEEDMASTER....IN MANY DIFFERENT 
THE FAST, RUGGED HOIST APPLICATIONS 


% FOR STEADY SERVICE 


























list’s Here’s why—Few moving 
i parts piue simpie ‘seston | “OU TWEARS THE BEST 
first keep Speedmaster main- 
struc: tenance down. With sturdy 99 
shing construction, Master gear BRONZE METAL 
itself head motor, worm gear 
Dera: bathed in oil, antifriction 
time. bearings throughout, the 

Speedmaster is built to 

take tough service. Speed- 
ameiuael 


speeds to 60 feet per min- 
ute to meet a wide range 


master runs fast, stops 
quick and holds tight. 
Fourteen models and 20 years p 


of application. 





o 
le , z h 
it Write or wire—rto get the lat- wit out 
est Speedmaster ——— “. the > 
name of your nearby Master Repre- d k— 
sentative, write or wire us today. a rin 








THE MASTER Write for ‘ere 
ELECTRIC CO. 
7 OILLESS 


INDUSTRIAL EQUIPMENT DIV., DAYTON, OHIO RGUTO BEARING 


Machine Drives © Electric Hoists * Electric Hammers @ Engine 
Driven Generator Plants @ Portable Grinders © Big 3 
(Power, Tool Operation, Concrete Vibration) Units © Tampers 


9 Ou) a | OP (On B (Oa PHILADELPHIA 
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Keep 
Production Kolling 


On Geariugs From 
L:S 


I \Aotoh mm oolecotttcooltttd-ta-MEtolaolttepoColtt ame et= 
nation have kept their production roll- 
ing with bearings supplied by L & S 
Bearing Company. In addition to spe- 
cializing in the manufacture of radial, 
thrust and roller bearings, L & S is a 
distributor for various other manufac- 
turers of all types of bearings. This 


two-fold source of supply gives L& S 
a distinct advantage in helping manu- 
facturers with their bearing problems. 


L & S Bearing Company invites an 


opportunity to help YOU with your 
bearing requirements. Write us today, 
listing the quantity, bearing numbers 
ro ee MND o} do tee MMe) ME of:100 ob ole (MB Zell MES ol -1-10 Bi 
You will be advised immediately as to 
: the availability of these bearings. 


WE PAY THE BEST PRICES FOR 
SURPLUS BALL AND ROLLER BEARINGS 


'L&$ BEARING CO. 


DEPT. M-1, P. O. Box 1072 
(©) 407.05 (0), 7.4 Ose Ge) 40.6 








EVERY TOOL SHOP 
Should have THIS_NEWZGATALOG 





reeery 


SENT UPON REQUEST 
—CONTAINS ESSENTIAL 

’ DESIGN DATA ON AIR CYLINDERS 
and AIR or HYDRAULIC CHUCKS, etc. 


Anker-Ao.tn MFG. co. 


2727 CONNORS STREET PORT HURON, MICHIGAN 


j a 
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ERRINGTON MECHANICAL LABORATORY 


Main Office and Works: Staten Island 4, New York 


TAPPING CHUCKS 


New York: 
170 Broadway 







Chicago: 
6701 N. Sioux Ave. 







CLUTCH 





CONE DRIVE fi 

Our High Speed Tappers 
are Super-Sensitive for 
Small Tapping 


ald 


DRILL PRESS TURRET 
Style D-E with Quick-Change Tool Holders to Drill, Tap and Set 
Studs, etc., without moving work, or stopping or reversing ma- 
chine. Individual friction adjustment in each tap-holder, if required. 
Also, Opening Die-Heads; Opening Stud-Setters; 
Friction Screw-Drivers and Nut-Setters, etc. 


Style C 


Style B G 
Pre yraduated 
Positive Adjustable 
Adjustable Safety 
stop Friction 
holds work 
down. 











GRAHAM MULTI-PURPOSE VISE 


6”, 9” &12” 





As a plain vise, this tool 
has flush, parallel, square 
construction, a great aid 
to accurate positioning. 
As a jig or fixture, its 
numerous stops, guides, 
special jaws, etc., permit 
accurate repeat-operation 
work. Sizes up to 124 lbs. 


REQUEST NEW BULLETIN 41 


completely illustrating and pricing the above 
Vise and Attachments, also our famous 


‘‘Adjust-angle” Knurl Holder Fitting Lathe Turret 


GRAHAM MFG. CoO. 


22 BRIDGE STREET 
EAST GREENWICH, R. I. 











¥%y” x %” 


Use any Standard 
Knurls 


To Knurl Easily, Quickly, 
and Safely 


use Fakes Knurling Tools. 
Made in two sizes: 1/16” 
to 2” and 2” to 4”; for 
large or small lathes. 


Write us for prices. 


JOSEPH B. FAKES & CO. 


ROYAL OAK, MICH. 


















Hollow Bored Forgings 
Lathe and Milling Machine Spindles 
Hydraulic Cylinders 
Let us have your inquiries on any requirements 
of Hollow Bored Forgings and Steel Shafts. 


AMERICAN HOLLOW BORING COMPANY 
1041 WEST 19th STREET, ERIE, PENNA. 

















Se 
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Set 
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M. R. E. 
PROFILE TURNING BOX 






Model “‘A”—9/16” Bar Capacity 


Saves up to 80% machining time by turning profiles, 
multi-diameters and tapers at one pass. Available in 
three sizes—9/16”, 1”, and 1/4” bar capacity. For 
use on capstan and automatic lathes. Widely used 
during war by such famous English firms as Hawker 
Aircraft, Rolls Royce, Vickers Armstrongs, et al. 
Write to U. S. agent for illustrated descriptive 
literature. 


Machined at one pass | Pr | Made in 25 secs. 


by the M. R. E. ls sheik i trom Dural with 
Turning Box. i . H.S. S. bit. 


MANCHESTER REPETITION ENGINEERS, LTD. 
MANCHESTER, ENGLAND 


Sole U. S. Agent 
ACCREYLON CO., INC., 130 W. 42nd St., New York 18, N. Y. 


Ve) ETN 


















Profits aren’t made with idle 
machines! Reduce floor-to-floor 
time . .. keep efficiency and 
safety high . . . by using Mor- 
gan Cranes for handling all 
your heavy work. Write for 
our recommendations to fit 
your particular needs. 


MORGAN ENGINEERING CO. 
ALLIANCE, OHIO 

















FLEXIBLE @ Simplest construc- 
COUPLINGS tion. Resilient cush- 


ions suspended be- 
tween rugged metal 
jaws. 


NON-LUBRICATED 


e Correct type of cushions for each 
service, 

® Cushions always in sight. NO SHUT- 
a REQUIRED FOR CHANG- 


® Extremely quiet. 





New L-R Type “C” 


1 for Catalog of Couplings from 1/6 to Pat. & Pats. Pend 


500 h.p.,and Quick-Finding Selector Charts. 


LOVEJOY FLEXIBLE COUPLING CO. 


5021 W. Lake St. CHICAGO 44, ILL. 

















HILLIARD CLUTCHES AND COUPLINGS 
ARE EXCELLENT FOR ALL CLASSES OF MACHINERY 











For the new series of 6 illustrated Bul- 
letins furnished FREE upon request. 
Featuring our complete line of Indus- 
trial Clutches and Couplings — Over- 
Running — Single Revolution —Friction 
—Centrifugal—Overload Release---Slip. 


THE HILLIARD COroorchion, 


115 W. Fourth St Elmira, N. Y. 


MANUFACTURERS OF INDUSTRIAL CLUTCHES 
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USE HEADED AND THREADED FASTENERS FOR ECONOMY AND RELIABILITY 


Alley Stecl 
BOLTS - NUTS 











S 
for supplying coolant 
and lubricant, 
for circulating purposes and transfer work | 





Every standard alloy steel—fabricated into 
bolts, nuts, studs and many special fasten- 
ings. Accurately made in standard dimen- Well-known for their simplicity, reliability and 
sions or to meet your specifications. economical performance, these pumps are ideal 
for handling lubricant or coolant. They are 
equipped with iron bearings which can be re- 
newed easily in case of wear after long con- 
tinued use. Available with or without integral 
relief valves. For complete informa- 


tion, write Brown & Sharpe Mfg. Co., | IBS : 
all 


\ 
n 
f 





-_ -« +~- * fe os PS 


Providence 1, R. I., U. S. A. 


We urge buying through the distributer || 
‘BROWN & SHARPE & 
LE: 
































é. 
Test 
of in 
AND have 
ough 
| Lew! 
PRECISION || chin 
BEARINGS , 1/8 
spee 

A complicte line of standard sizes and types quickly, to 
available for accurate, dependable service in all sorts, AM: 
of applications. Special sizes to order. Write. poss 

BETTER BOLTS SINCE 1882 





THE BALL & ROLLER BEARING COMPANY, Danbury, Conn. 


AUTOMATIC 


REG. u S PAT. OFF. 0 ILERS 


Prevent Bearing Failures! 
® Dependable—accurate lubrication. 
® Save oil—time—power—money. 
@ Increase production. 
® Reduce fire and accident hazards. 
e 


eo an Prolong machine life. 
ae M A N lJ FA C T \J R N G F 0 M P iy NY TRICO OILERS’keep bearings automatically lubri- 
Et. cated at all times with just the right amount of 
oil! Easy to install. Sizes and styles for every 


12 327 Pine Street * Pawtucket, R. I. apzlication. 


o \ WRITE for Catalog! 
1 J \ THE PLACE TO SOLVE YOUR BOLT PROBLEMS 
Se TRICO FUSE MFG. CO. Milwaukee, Wis. 
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A full line in carbon steel, heat-treated 
alloy steels, stainless steel, silicon bronze, 
brass, bronze, and monel metal. 
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Wick Feed Oiling is the cleanest 
method of lubrication you can get—no 
foreign matter or dirt can be trans- 
mitted through the wick to the bearing. 
It can be varied to supply just the right 
amount of not-too-heavy oil at any one 
of several locations on each bearing 


whether it be vertical or angular posi-  Gits Catalog No. 
tion; high, low or intermittedin speed. 60gives you1l72 
Gits Wick Feed Oilers are available ?29¢% of Oiler, 

id { styles, sizes and Oil Seal and Lu- 
2. eo ~ Meipn - oe bricating Device 
materials. Ask for complete informa- information. ... 
tion on this type of oiler. wi Write for it. 


Gits BRos. MFG. Co. 


1858 S. KILBOURN AVE., CHICAGO 23, ILL. 
Exchluszcre xa ovreA 35 oa 


DEPENDABLE 


Tested on the job in all types 
of industries, Lewis Machines 
have proved themselves thor- 
oughly dependable. 











Lewis Flexible Shaft Ma- 
chines are made in sizes 
1/8 to 1 1/4 H.P. with 
speed ranging from 600 
to 9,000 R.P.M. 


A Machine for every 
possible need. ie 


HAND CUT HIGH SPEED STEEL 
ROTARY FILES. GROUND FROM 
THE SOLID H.S. STEEL ROTARY 
FILES. CARBIDE GROUND FROM 
THE SOLID ROTARY FILES. 





ROTARY 
FILES 


We manufacture a complete 
line of Rotary Files and 
Rasps with a large stock of 
all sizes and shapes. 






Woosh 
SMO 


\ 


‘ 
WW QQ 





NN 


sesememeneiNS 


Write for complete catalog illustrating all 

types, kinds and shapes of Files, also 

Flexible Shaft Machinery and Equipment. 
Established over 20 Years 


B. C. LEWIS MFG. CO., INC. 


15 DUNHAM PLACE, BROOKLYN, N. Y. 














THE FULL COMPLEMENT 


PROVED IN SERVICE— 
IN MANY LINES OF INDUSTRY 


@ In 1944 Formsprag was being laboratory tested. Now it has 
stood the test of actual operation under all sorts of conditions. 
Its design, whereby torque is transmitted through a large number 
of sprags, with positive, instantaneous engagement and disen- 
gagement up to hundreds of times a minute—has proved itself 
in many lines. Formsprag is enthusiastically endorsed by the 
manufacturers of bread wrapping machines, box making 
machines, spring coilers, canning machinery, punch press feeds, 
textile weaving machines, paper and rubber calendars, printing 
presses, dual power drives, dry cleaning equipment, machine 
tools and many other products. 


One manufacturer writes, We are very pleased with this clutch, 
and regard it as a tremendous improvement. We find that it 
has no faults, and expect it to give more hours of trouble-free 
service than the old style clutch.” 


Write for 
Illustrated Literature 


We can serve you best if you 
give us a description of your 
operation, normal and maximum 
torque at specified speeds, the 
number of times per minute the 
clutch engages and disengages, 
and other pertinent information. 


pn GRINDING 


N E COMP 





ANY 
MACH! DETROIT 11, MICH., U.S.A 
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52 Reasons 


for Using 


MANZEL LUBRICATORS 





I ifty-two vital bearings on this big Bliss 3-slide 
Double Action Press require lubrication... posi- 
tive, dependable, accurate lubrication day in and 
day out. That’s why the E. W. Bliss Company 
equips the machine with two 26-feed Model 25 
Manzel Lubricators. 

For nearly half a century, Manzel Lubricators 
have had a reputation for supplying accurate, 
dependable lubrication on engines, pumps, com- 
pressors and all types of heavy machinery. Their 
simple, sturdy construction and low cost make 
Manzels favorites for any type of lubrication 
service. 

Write for Catalog 25-D. 


MANZEL 


BROTHERS CoO. 





Subsidiary of FRONTIER INDUSTRIES, INC. 
325 BABCOCK ST., BUFFALO 10, N. Y. 


, HIGH PRESSURE 
Builders of 
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Since 1898 
METERING PUMPS 






PRODUCTO PRODUCTO 
—— MACHINE 


VISES 


THE RIGHT VISE 
FOR EVERY JOB 
IN EVERY SHOP 


Every milling machine, drill press and surface grinder in 
every tool room or machine shop can be made to produce 
more work and more accurate work by using Producto 
Machine Vises. Hardened and ground parts that are 
fitted to close tolerances hold work absolutely rigid . . . 
saving time and money on costly rejects. 





PRODUCTO 











A wide variety of types and sizes is available for pre- 
cision tool room work or production . . . Heavy Duty, 
Self-Centering, Screw Acting, Cam Lock, Quick-Lok and 
General Purpose Vises. 


Also makers of Die S2ts, Die Makers’ Accessories, Hand 
Tapping Machines and Utility Presses. Distributors of 
Dickerman Automatic Press Feeds. 


See Catalog No. 9 for details. 








me PRODUCTO macnine company 


BRIDGEPORT 1, 990 HOUSATONIC AVE. 


NEW YORK, 12 CLEVELAND, 14 
197 LAF AYEtre st. 5345 ST. CLAIR AVE. 
MDIAMAPOLIS, 2 DETROIT, 11 
5 FULTON ST. 3017 MEDBURY 


LOS ANGELES, 21 
2168 €. OLYMPIC BOULEVARD 





























UNIVERSAL Horizontal Boring Machine 
The only TRIWAY Boring Machine Built 





Made in 3”, 4” and 5” 
spindle sizes. Write 
for complete, detailed 
specifications. Repre- 
sented throughout 
South America by 


Machine Affiliates. E 














Standard Universal 3” Spindle Machine 


UNIVERSAL BORING MACHINE CO. 
Hudson, Mass., U. S. A. 











LUCAS “PRECISION” 


Horizontal Boring, Drilling and Milling Machine 
THE LUCAS MACHINE TOOL CO. 
CLEVELAND, OHIO, U.S. A. 





























FACE WHILE BORING 


M-D Facing Head can be at- 
tached to Column Boring Mill Bar, 
and Drilling or Milling Machine 
spindles. Single point tool travels 
radially, from center outward or 
reverse, feeds automatically. 10 
sizes, 6” to 46” dia. Write for 
descriptive bulletin and prices. 


MUMMERT-DIXON COMPANY 
HANOVER, PA. 


























Sine StS a lili, 


BOYAR-SCHULTZ FH Gee SCREW MACHINE TOOLS 
Lise Sel-vgp 
















MODEL T Turning Tool. 


A new, improved Screw 
Machine Tool designed 
with special emphasis 
on quick accurate set 
up for precision turn- 
ing. Less down time is 
the result of speed in 
adjustment. Model T 
Screw Machine Tool is 
made in five sizes—Nos. 


Vane Lae Town Sime 


Wlece Fuoduction 


MODEL D 
Floating Tool Holder. 


For reaming, counter- 
boring and drilling to 
close tolerances. In 8 
Sizes. No. 000—to No. 6. 


up screw 


Machine Tools. 


Much of the costly delay in setting 
machine jobs can be 
avoided with Boyar-Schultz Screw 
Designed with a 
full understanding of the problems 
confronting screw machine 
operators. 


MODEL H 
Precision Adapter. 


A permanent Tool that 
permits the use of more 
than one size screw ma- 
chine tool on a given 
size screw machine. 
Made in 6 Sizes. 


MODEL 6 "2 
Universal Tool Bit 
Grinding Fixture. 


Tool Bits can be accu- 
rately and uniformly 
ground with any de- 
sired chip clearance 
angles. Uniformly 
ground tool bits save 
time in set-up, save 
tool steel and save time 
in grinding. 


MODEL K 
Knurling Tool. 







A new Screw Machine 
Tool of outstanding de- 
si¢n and construction 
making it possible to 
perform many of the 
knurling jobs formerly 
considered impossible 
with tools of other 
types. Speedy in opera- 
tion, giving clean, ac- 
curate knurling in a 
minimum of time. 


























000, 00, 0, 2 and 3. 
Write for complete details on above tools 


BOYAR-SCHULTZ CORPORATION + Walnut St. at Hoyne, CHICAGO 12, ILL. 


WE 





WON'T LEAK 


AUR 


OF OPERATIONS! 


cae 








Diag shows double -acting 
air cylinder operated by Valvair 
lever-operated 4-way valve. 








Sensational performance? 
Perhaps; certainly thor- 
oughly proven, thoroughly 
dependable; over 2,000,000 
operations at 100 lbs. pres- 
sure and still going strong. 
Non-corrosive—cast bronze 
body, stainless steel parts; 
no metal seats to cause; 
trouble; full pipe area util- 
ized with minimum pres- 
sure drop. A Valvair for 
every need: 3 types, 8 de- 
signs, 5 sizes (14"" to 1”). 


Ask for our Catalog “A-M” 
or a Valvair representative. 


INSPECTION 


<now VIKING PUMPS and 
you know why they are rug- 
ged... simple... dependable. 
There are no blades, springs, gadgets, timing gears 
or a mass of other devices required to make 
them work or help improve and retain reneged 


The VIKING is simple ... just 2 moving “gear 
within a gear” parts make up the pumping prin- 
ciple. That is why they work so well for pump- 
ing coo‘ants, hydraulic oils, etc. They are self- 
priming without pulsation . deliver against 
(discharge pressures up to 50-100-200 or 500 
Wan psi. depending upon construction and 
— applications. 
Know VIKINGS and what they can do for 
\ SEA you. Send for free bulletins 1100J and 
2O0J today. 











VALVAIR CORPORATION - 454 Morgan Avenue, Akron 11, Ohio 


VIKING PUMP COMPANY 





CEDAR FALLS, IOWA 
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THE SUPER-SPACER 
ENDS COUNTING OFF 
ELIMINATES ERRORS 





Take advantage of the modern 
spacing device — the Hartford 
Super-Spacer — to speed up 
milling, drilling, slotting, plan- 
ing, jig boring, etc. Interchange- 
able mask plates eliminate 
counting off, exclude error in 
obtaining divisions of 2, 3, 4, 
6, 8, 12 and 24. Rugged con- 
struction assures accuracy under 
heavy cuts. Super-Spacer base 
alone can be mounted vertically 
or horizontally on any machine 
table, serving as a_ standard 
indexing mechanism around 
which you can build special 
fixtures. Write for booklet 
showing many unusual — and 
money-saving—applications. 


THE HARTFORD 
SPECIAL MACHINERY 


COMPANY 
HARTFORD, CONN. 
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Protect production profits 


with SCHERR “tools to 


SPENCER . Tt] 
2 see wit 
MICROSCOPE 


P its three-di- 
mensional vision GAERTNER 
at high magnifi- 


high magnif 
ing smal" pars TOOLMAKERS 
finish. ete. Choice MICROSCOPE 
to 7% a os For rapid precision checking of 













eyepieces, 9 x to Cfitical dimensions, angies, cop. 

8 x. Essential tours, etc. A scientific ‘aboratory 

wherever mate- instrument with the — rugged 
> rials must be in- strength of a 

spected for sur- manufacturing 

face flaws, tool. Valuable 

scratches, irregu- jn both tool 


larities. room and in- 
pam ” spection de- 
partment. 






WILDER MICRO PROJECTOR 
Throws ey —— of ne for 

comparison wi master drawing. ost ac- 

curate way to check small parts, threads, HEWN IN NEW YORK 
gears, odd forms. Ideal for checking tool examine these Scherr specialties 


wear on screw machines, by periodical in- and line of latest production tools 
spection of work. Many other uses. Write for demonstrated under power. At our 


descriptive bulletins. showrooms, address below. 


WRITE for bulletins and prices 
of these invaluable 


precision inspection tools. 











HARDNESS TESTING 


Brinell—Shore—Scale 


Included in our improved Portable 
Sclerosccpe Model D-1. This efficient 
single scale tester registers Brinell- 
Shore values without damage to the 
work. The old standby during the 
war is ready to serve again. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING CO., INC. 


9025 Van Wyck Ave., JAMAICA, N.Y. 











IMPORTED SWISS 
STOP WATCHES 


Large assortment of Gallet 
and Minerva watches of /igh- 
| est quality and accuracy. 

1/5 second, 1/10 second, 
1/100 second timers. Also dec- 
imals (minute divided inte 100 
parts.) 


WRITE FOR BULLETIN 575 


w WERMAN Hz A / 4 % 
4 S COMPANY, INC. 













27 PARK PLACE NEW YORK, #. Y- 
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at Merz Solve Your 
Unusual Problems 
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of Precision Design 





If you’re faced with the problem of designing 


and building an unusual, high-precision ex- 
perimental engine or test machine, look to 
MERZ for a sound solution. MERZ is equipped 
with the best in men, machinery and meth- 
ods ... plus the experience of building the 
most exacting machines for leading research 
organizations. 

Pictured above is a typical example of MERZ 
work in this specialized field—a single-cyl- 
inder, high-precision engine with piston- 
balanced crankshaft and accessories for test- 
ing aircraft cylinder head assemblies—plus 
testing and developing fuel and ignition sys- 
tems for high-altitude flying. The extreme 
accuracy and efficiency in-built in this ma- 
chine is representative of the workmanship 
in other MERZ specialties—standard A.G.D. 
ind special gages, tools, dies and other pre- 
cision products. Write for the full facts on 
MERZ “four spheres of service” today! 


WATCH FOR SPECIAL ANNOUNCEMENT 
SOON ON NEW MERZ AIR GAGES! 


Engineering Company 


INDIANAPOLIS 7, INDIANA 








AT 
THE 
METAL SHOW 


.« « make a point of 


seeing the latest 


developments in 


HARDNESS 
TESTING 


* 


“ROCKWELL 


HARDNESS TESTER 
Made Only by Wilson 





* 


TUKON TESTER 
ee 


KNOOP HARDNESS NUMBERS 


* 





MR WILSON MECHANICAL INSTRUMENT CO., INC. 
Ca ra ~ AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY INC 


361 CONCORD AVE., NEW YORK 54,N. Y. 
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| a super bomb whose explosion could rock the 
entire nation. Such a bomb EXISTS—but you can help render 
it harmless. 


This bomb is $20,000,000,000 surplus national income. 


Authorities estimate that this year’s total income will be 
$155,000,000,000 — personal taxes will total $15,000- 
000,000—consumer goods and services will absorb no 
more than $120,000,000,000. This leaves $20,000,000,000. 
Even if banks and insurance companies absorb one-fifth of 
the surplus (as they did in 1945), there will still remain 
$16,000,000,000 that could be used to bid up prices. 





You're doing yourself, your company, and your country a 
favor by continuing your payroll deduction plan for the 
regular purchase of U. S. Savings Bonds. At maturity, they 
pay $4 for every $3 invested! 


_., THE PEACETIME PAYROLL 
ame SAVINGS PLAN — 


A booklet, published for key executives by the 





Treasury Department, containing helpful suggestions 
on the conduct of your payroll savings plan for U. S. 





Savings Bonds. 


THIS TIME IT’S FOR YOU 


A booklet for employees ... explaining graphically 
how the payroll savings plan works ... goals to save 
for, and how to reach them with Savings Bonds. 





Are you using these booklets? 
If not, or if you want additional copies, just ask your State 
Director of the Treasury Department Savings Bonds Division. 


The Treasury Department acknowledges with appreciation the publication of this message by 


MACHINERY 


This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and the Advertising Council 
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ALLEN FLAT HEAD CAP SCREWS 


set up flush in holding thin plates 
or superposed parts, without weaken- 
ing the metal with deep countersink. 


| 
| 
ao 
a” 





Figure 1, above, (right) shows flush surface achieved in tieing 
down metal piece thinner than head height of screw. 

Figure 2, below, shows advantage in fastening relatively thin 
plate to retain flush surface without weakening the metal with 
deep countersink. Note more binding surface under head. 





Here’s the way to apply-ATLEN holding-power to 
comparatively thin plates where a flush top surface must be 
achieved, with no gap between screw head and surrounding 
metal. 


Note that top piece of metal in Figure 1 is thinner than head 
height of the Flat Head Cap Screw. There’s more binding 
surface undér the head than is the case with a projecting- 
head screw, and the angle helps lock the screw in place by 
drawing down on a conical surface. 


Figure 2 shows application in a comparatively thicker plate. 
Here the flush surface is retained without weakening the 
metal with a deep countersink. Maximum strength in the 
screw itself is assured by “pressur-forming” of special- 
analysis ALLENOY steel. 


Your local Allen Distributor will supply you with samples to try out 
these signal advantages of our Flat Head Cap Screws. 


RAD : : : ; 
3 “4 Ask him or write us. Engineering data on request. 


THE ALLEN MANUFACTURING COMPANY 
HARTFORD 1, CONNECTICUT, U.S. A. 





Flat Die” 
Drop’ 
Upset’ 
Tolae tials k 





Complete and prompt service on all classes of forgings, 
rough, finished machined or heat treated as specified, 
is again available at Kropp Forge. Greatly enhanecd 
facilities, plus invaluable experience gained in the pro- 
duction of war forgings, are yours. 


Call the nearest Kropp engineering representative, 
or send blueprints direct for immediate quotation when 
you need flat die, drop or upset forgings. 


KROPP FORGE COMPANY 
5301 W. Roosevelt Road, Chicago 50, Ill. 


Engineering Representatives in principal cities 











“FORGINGS 
TO EVERY 
SPECIFICATION” 
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PRODUCTION TOOLS 


ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 


THE GAMMONS-HOAGLUND CO., MANCHESTER, CONN. 
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GEAR DESIGN 
SIMPLIFIED — 


This book of working rules and formulas, for desi :ner 
and shop man, deals with spur gears, internal gears, 
straight-tooth and spiral-bevel gears, single- and double- 
helical gears, worm-gears, gear ratios (including vrans- 
missions of the planetary type) and the power-transmit- 
ting capacity of gears. 


110 GEAR-PROBLEM CHARTS 


All gear problems are presented in simple chart form. 
These charts, with 201 drawings illustrating all kinds of 
gear problems, are easy to use and you can locate quickly 
whatever rule or formula is desired. Worked-out examples 
of gear design show exactly how all rules (or the formulas, 
if preferred) are actually applied in obtaining the essen- 
tial dimensions, angles, or other values. 


GEAR DESIGN SIMPLIFIED 


RULES, FORMULAS AND EXAMPLES 
APPLYING TO ALL TYPES OF GEARS 











Actual Size 8 1/2 by 11 Inches 


OUTLINE OF CONTENTS 


GEAR-TOOTH STANDARDS STRAIGHT-TOOTH BEVEL GEARS— 


Tooth Curves; Standard Gear Teeth; Stub GLEASON SYSTEM 
Teeth; Tab!tes of Gear-tooth Parts; Standard Pressure Angles; Tooth Dimensions and Angles 
Modules. Required in Cutting. 


SPIRAL BEVEL GEARS—GLEASON SYSTEM 
General Features; Tooth Dimensions; and All 

Angles Required. 

BEVEL GEARS OF PARALLEL-DEPTH TYPE 
Pitch Diameter; Angles; Face Width; Cutter to 

Use; Adjustments for Milling Teeth. 

HERRINGBONE GEARS 


Gear and Pinion Dimensions; Pitch; Lead of 
Teeth; Face Width; Pinion Enlargement to Avoid 
Undercutting; Designing to Replace Spur Gears. 


WORM GEARING 


Rules and Formulas for Worm and Worm-gear 
Dimensions; Width of Tool or Cutter; Center 
Distance, Helix Angle, and Ratio. 


SPUR GEARS—FULL-DEPTH TEETH 

Rules and Formulas for all Dimensions; Pitches; 
Clearance; Backlash; Face Width; Pinion Enlarge- 
ment; Are and Chordal Thickness; Undercut; 
Module System. 


SPUR GEARS—STUB TEETH 


American and other Standards; 
sions for Different Standards. 


Tooth Dimen- 


INTERNAL GEARING 


Diameters of Internal Gear and Pinion; 
larged Pinion; Tooth Thickness; 


En- 
Relative Sizes. 


BEVEL GEARS FOR RIGHT-ANGLE DRIVES 








Rules and Formu!tas for Tooth Dimensions and 
Required Angles; Pitches; Tooth Thickness; 
D:mensions for Mounting. , 


GEARING RATIOS AND SPEEDS 


Ratios of Simple and Compound Drives; Speeds 
of Planetary Transmissions of External and In- 


ternal Types. 


POWER-TRANSMITTING CAPACITY 


Horsepower Capacity of Different Types of 
Gears; Load at Pitch Line; Pitch for Given Power. 


DEFINITIONS OF GEAR TERMS 


CHECKING SPUR GEARS BY CHORDAL 
MEASUREMENT 


STEELS FOR INDUSTRIAL GEARING 


BEVEL GEARS—ACUTE AND OBTUSE 
ANGLES 


How to Design when Angle Between Shafts is 
Either Greater or Less than 90 Degrees. 


HELICAL GEARS 


Parallel and Angular Drives; Dimensions and 
Ang’es Required; Designing for Approximate and 
for Exact Center Distance and for any Given Ratio. 


THE INDUSTRIAL PRESS, 148 Lafayette St., New York 13, N. Y. 
Send me, postpaid, a copy of Gear Design Simplified, for which | enclose $3.00. 


UN 0 Sag cat ay ya sasso 25s 3h 0S aV0 ara aa Ova SU SHS TONG ca S1 WA aos NIRS BTN 8 oe IE Go EID i NS IIS ew ls SIS Me ols GS SW SIS Sia wal Rise elels SO 
I srs cS. ssis).0 aka mie miaiae nla aie ayes a UNI AN 94 ie nie aceie Se PA TN so iss oes se sieweenevae sens 
I as fo avins Iuatlavle Sayan Sasa se sath tama epee ORR RINK ENTE MM ane Ne AE OR a nem aero NE iss ,0 0s eiodu etme aguas 


*This additional information for our private records would be appreciated. 
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LOWE 1S 
® PRopyctiON co? 


with REED Triple-Die 


ROLLED THREAD DIE CO. 


Vhread Rolling Dies and MWMachines 


237 Chandler Street - Worcester 2, Mass., U. 


S.A. 








Sensitive Tapping Head for 
Fast, Accurate Tapping 


e Cover clamping eliminates chatter 
@ Rigid mounting reduces vibration 


The Procunier cover clamping tapping head is ideal for light, sen- 
sitive drill presses. It clamps directly to the drill press quill for greater 
rigidity and freedom from chatter. Vibration and the tendency to “run- 
out” or “bell mouth” is minimized because of the short, rigid mounting. 


Procunier Sensitive Hi-Speed Tap Heads are precision built for 
accurate tapping at high speeds. Driven by a double-cone, cork-faced 
friction clutch, the tap is protected by a soft “cushion” effect. The 
operator can quickly detect the presence of a dull or “loaded” tap by 
the amount of pressure needed to drive the tap. Bottom tapping is 
done as easily as through tapping, since the clutch instantly slips 
should the tap strike bottom or stick due to tap loading. 


Send coupon today for bulletin giving full details, 
specifications and prices. 


FAST, ACCURATE EXTERNAL 
THREADING WITH ACORN DIES 
Do external threading jobs faster with a 
Procunier Tapping Head which holds standard 


Acorn dies. Cut external threads quickly in 
brass, die castings and aluminum. 


PROCUNIER SAFETY CHUCK C0. 


16 S. CLINTON STREET CHICAGO 3, ILL. | 





“TRU-GRIP” 
TAP HOLDER 


The new “‘Tru-Grip” Is a smaller, 
tighter and more accurate tap holder. 
A broached section in the chuck 
recelves the flattened surfaces on 
the spring collet, while the tap has 
a positive drive through the square 
hole in the collet. The tap Is held 
In alignment by the round and 
driven by the square-—taps are 
never scored or “‘chewed up.”’ 


i ~ ~~~ MAIL THIS TODAY —~ 


PROCUNIER SAFETY CHUCK CO. 
16 S. Clinton St., Chicago 3, HI. 


Send me bulletins on [} Procunier High Speed Tapping Heads 
[1] Tru-Grip Tap Holders (] Universal Tapping Machines. 
ID ids iceccccciccscscnctdensapensecccnnivhetonsenpensssvontsenshesstanes : 


Address.. inicitbaSaitininenibaltnisiinitedediaubsccaamenaninaaaan ane : . persrenes 
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@ Participants in the Payroll Savings Plan benefit directly in terms of cash— 
because U.S. Savings Bonds at maturity pay $4 for every $3 invested. 

Your company, your community, and your country benefit indirectly in terms 
of security—because: (1) Employees with a solid stake in the future are likely to 
be stable, productive workers. (2) The Bond-buying habit of local citizen-em- 
ployees means a reserve of future purchasing power—a safeguard for the stability 
of your community. (3) Every Bond bought temporarily absorbs surplus funds 
and helps check inflationary tendencies. 

You’re doing everybody a favor—including yourself—by supporting the 
Payroll Savings Plan. 


ARE YOU USING THESE BOOKLETS? 


If not, or if you wish additional copies, just ask your State 
_ Director of the Treasury Department Savings Bonds Division. 
) The Peacetime Payroll Savings Plan—A booklet, 
4v published for key executives by the Treasury Department, 
' containing helpful suggestions on the conduct of your pay- 
roll savings plan for U.S. Savings Bonds. 

This Time It’s For You—A booklet for employees ...ex- 
plaining graphically how the payroll savings plan works... 

j goals to save for, and how to reach them with Savings Bonds. 


\ 
, a \\ 











The Treasury Department acknowledges with appreciation the publication of this message b 
$ 6 


MACHINERY 





This is an offictal U. S. Treasury advertisement prepared under the auspices of the Treasury Department and The Advertising Council 
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Rocers PATENTED 
ADJUSTABLE HOLLOW MILLING TOOL 





OGERS 
EAMERS .. adjustable for wear. 


Right Hand Cut. Left Hand Negative Rake. 
Specify as type S. Carbide Tips Optional. 








The Rogers 61 years 
experience in Special 
Tool Design is always 
available to your firm. 


THE JOHN M. ROGERS TOOL CORP., cioucester CITY, N. J. 











1846—One Hundred Years of Continuous 
fe Service to Industry — 1946 
D- 
A # SAE AIS! 


we'll ALLOY STEELS 


— 
ta ke care A century of experience in the development 


i and application of special steels for PRODUC- 
of the baby! TION, TOOL ROOM, MAINTENANCE. 





sh— This old lap of ours was just Seven warehouse stocks of rounds, flats, 
— made for you to drop your tooling problem in. squares, hexagons, octagons. Forgings to 
ly to We've been at it for years. Try us on yours, and specification. 
ity get that machine tool trouble off your hands. a ee 
unds BUILDING COMPLETE MACHINE TOOLS 

UNITS FOR MACHINE TOOLS WHEELOCK, LOVEJOY & CO., Inc. 
th e > PUNCHES AND DIES 


138 SIDNEY STREET 
CAMBRIDGE 39, MASS. 




















State CLEVELAND 14—CHICAGO 23—NEWARK 5 
940 CLEVELAND AVE., P 
isi “ Sen / 4° DETROIT 3—BUFFALO 10—CINCINNATI 32 
— i COLUMBUS 1 OHIO 
oklet, ES A8 1.1:3. 0 89 1906 
nent, 
Pay: MUCH OF MACHINE PERFORMANCE 
DEPENDS ON 
oes Levolier Switches No. 1010 e VIBRATION 
.. @X- it bh ase aveilanee for \ 10 Amp. e STRAINS 
= % CIC x 3 ™ uorescent an in- 2 125 Volt e CONTRACTION 
cedicha : . i ——— candescent lighting, ae € 
Ss. us =i or fractional HP. WA 1 e EXPANSION 
i ss cole. Most dependably resisted by washers ex- 
— single pole, two cir- actly to your specifications. 
e cuit, series multiple QUADRIGA QUALITY 


and 3-way pull. 


Quadriga’s setup and long experience assure 
you quick delivery on practically every type 
and size, standard or special. Also wire ter- 
minals, and SMALL METAL STAMPINGS, 


any design. Write or wire for catalog. 


THE QUADRIGA MFG. COMPANY 


Inc. 1894 “Half a Century” 
215C W. Grand Ave., CHICAGO 10, ILLINOIS 


Tested under more 
severe conditions 
than required by 
Underwriters’ Lab- 
oratories. Write for 
catalog. Electrical 
Division. 





¢ MANUFACTURING CO., INC. 
58 VALPARAISO, INDIANA 
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Classified and R 


e-Sale Section 








Rebuilt Machine Tools 
with Guaranteed Performance! 


Eastern has grown over the past forty years 
to p-come today’s largest rebuiiders of good 
mach'ne tools. Each Eastern Rebuilt is re- 
stored to original efficiency and GUARANTEED 
to meet manufacturer’s original ‘Performance 
Under Power Tests.’””’ We can meet your needs 
from our I>rgest stock in h’story! Write today! 





Barber Colman Type “‘A’’ Gear Hobber 
GEAR MACHINERY 

No. 61A Fellows Gear Shapers, m.d., latest 

Type A Barber-Colman Gear Hobber, m.d., latest 

Type T Barber-Colman Gear Hobber, m.d., latest 

No. 12 Barber-Colman Double Overarm Gear 
Hobber, m.d., latest 

No. 3 Barber-Colman Precision Gear Hobber, 
m.d., latest 

No. 34 Brown & Sharpe Gear Hobber, m.d. 

No. 44 Brown & Sharpe Gear Hobber, m.d. 

48” Cleveland Gear Hobber, m.d. 

3” Gleason Straight Bevel Gear Generator, m.d. 

8” Gleason Mfg. Type Straight Bevel Gear 
Generator, m.d 

9” Pratt & Whitey Hyd. Spur Gear Grinder, m.d. 

10” Pratt & Whitney Hydraulic Spur & Helical 
Gear Grinder, m.d. 

11” Gleason Straight Tooth Bevel Gear Generator, 
belt 

11” Gleason, m.d. 

12” Gleason, m.d. 

No. 13LS Fellows Gear Lapper, m.d. 

No. 18 Fellows Gear Finishing Machine, m.d. 

No. 3-26” Brown & Sharpe Spur Gear Cutter, 
s.p.d. 

No. 3-26” Cincinnati Spur Gear Cutter, s.p.d. 

No. 4-36” Brown & Sharpe Spur Gear Cutter, 
s.p.d 

No. 6-60” B & S. Spur Gear Cutter, m.d. 

Gleason Spiral Bevel Gear Rougher, s.p.d. 

Cincinnati Gear Buroisher, m.d. in column 

No. 2HS lees-Bradner Spur & Helical Gear 
Grinder, m.d, 


4’ Cariton Radial Drill 


No. 71A Fellows H.S. Gear Shaper, m.d. 
Schuchardt & Schutte Gear Tooth Grinder, belt 


RADIAL DRILLS 
2%’ Cincinnati-Bickford Super-Service, m.d. on 
arm, latest 
3’ American Sensitive, belt 
3’-11” American Triple Purpose, m.d. on arm 
3’-11” American Triple Purpose, with 4’ arm 
and base, m.d. on arm 
3’-11” Carlton, m.d. on arm, latest 
3’ Fosdick Sensitive, s.p.d. 
4’-11” American Triple Purpose, m.d. on base 
4’-11” American Hole Wizard, m.d. on arm, latest 
4’-11” Carlton, m.d. on arm, latest 
4’-13” Cincinnati-Bickford, gear box on base 
4’-12” Fosdick, gear box on base 
4’ Niles-Bement-Pond Semi-Universal, m.d. 
5’ American Triple Geared, 13” column, gear box 
5’ Cincinnati-Bickford Plate Hole Drill, 
m.d. on arm 
5’ Prentice Plain, m.d. 
6’-15” American Triple Purpose, m.d. on base 
6’-17” American Hole Wizard, m.d. on arm, 
railroad type base, latest 
6’'-15” Carlton, gear box on base 
6'-15” Cincinnati-Bickford Full Universal, gear 
box on base 
6° Niles-Bement-Pond Semi-Universal, m.d. 
6'-16” Western, m.d. 
7’-15” Cincinnati-Bickford, m.d. 
8’-16” American Triple Purpose, m.d. on arm 
10’-22” American Triple Purpose, m.d. on arm 


VERTICAL BORING MILLS 
24” Bullard New Era, m.d., with side head 
24” Bullard Spiral Drive, m.d., with side head 
36” Bullard New Era, m.d., with side head 
42” Colburn H.D., m.d., 2 swivel heads 
42” Bullard New Era, m.d., with side head 
48” Cincinnati Rapid Production, m.d., 1 turret, 
1 swi.el head 
48” Putnam H.D., m.d., 2 swivel heads 
52” King, m.d., 2 swivel heads 
53” Niles, m.d., 2 swivel heads 
54” Colburn, m.d., 1 turret, 1 swivel head 
54” Bullard Spiral Drive, m.d., with side head, 
latest 
72” Colburn, m.d., 2 swivel heads 
S84” Niles H.D., 2 swivel heads 
10 


THE ABOVE IS A PARTIAL LIST—WRITE YOUR NEEDS 





THE EASTERN: MACHINERY. COMPANY 


1006 Tennessee Avenue, Cincinnati.292, Ohio * MElrose 1241 * Cable Address EMCO 








CIMSCO 
Rebuilt Machine Tools 


LATHES 
25”x28’ LeBlond Grd. Hd., M.D., taper, 
36”x32’ American Grd. Hd., 2 carriages, 
taper, M.D. 


GEAR CUTTERS AND HOBSBERS 
No. 12 Barber-Colman D.O.A. Hobber, M.D. 
6” Gleason Str. Bevel Gear Generator, M.D, 
60-H Gould & Eberhardt Univ. Hobber, 


M.D. 
10” Pratt & Whitney 2-wheel Gear Grin- 
ders, M.D., new in 1941. 


GRINDERS 
10”x24” Type BA Norton, A.C., M.D. 
No. 2, No. 5 and No. 510 Oliver Drill 
Grinders, M.D. 


MILLING MACHINES 
No. 2B Milwaukee D.O.A. Plain, M.D. 
36” Ohio Production 
No. 4 Cincinnati H.P. Plain, Rect. O.A. 
No. 1/%2B Milwaukee Universal, M.D. 


RADIAL DRILLS 
6” American Triple Purpose, M.D. 
6’ Cincinnati-Bickford, M.D. 
7’ Cincinnati-Bickford, M.D. 


MISCELLANEOUS 

No. 307 Barnes Honing Machine, M.D. 

24”, 36” & 42” Bullard “New Era” Ver- 
tical Turret Lathes. 

61” Bullard “Maxi Mill” Vert. Boring Mill 

72” Niles-Bement-Pond Vert. Boring Mill. 

No. 45 Giddings & Lewis Horizontal Bor- 
ing Mill, A.C. M.D. 

No. 4A Warner & Swasey Univ. Hollow 
Hex. Turret Lathes, 9” and 12” hollow 
spindle, A.C. M.D., latest type. 

If machines you need are not listed above, send 

us your Inquiry. We have a very large stock. 


Cincinnati Machinery Co., Inc. 
217 E. second St., Cincinnati 2, Ohio 











WANTED 


USED SQUARING 
SHEAR 


Capacity to 3/8" or 1/2" thick 
_x 6 to 12 Feet Long. 


THE AMERICAN PULLEY CO. | 
Purchasing Dept. 
4200 Wissahickon Ave., Philadelphia 29, Penna. 
Phone Razicliffe 5-4400 








FOR SALE 

Monarch Lathe, 6’x16'2"”; G.H. Motor in base; 
29 collets; good condition. 

New Britain Auto. 6-spindle Screw Machine, 
7'x153"; many extra collets, box and cutting 
tools; sood condition, reasonable. 

Gisholt Turret, 32” cap.; quick return; 
mo‘orized. 

J & L Turret, Saddie T.; 3”x36”; motorized. 

Higley Undercut 21” Circular Saw; 8” cap., 
cood condition. 

Coctran Bly 14” Circular Saw, 5” cap., good 
corditicn: cheap. 

Amcrican Tool Oil Extractor; 1'2 bu. cap.; 
equipped for motor. 

Detrex DeGreaser; 24”x30”; steam heat; good 
condition. 

Universal Cylinder Grinders: Landis 12x36; 
Landis 10x24; B & S 10x24; all good con- 
dition. 

Acme 4-spindle Tapper; Heavy floor drills, 
B, G, P, F, 4 taper. 


JAY SALTER, 306 Rosedale St., Rochester, N.Y. 


WANTED — 
DEVELOPMENT 
ENGINEER 


By an outstanding Machine Tool 
Company, an _ extremely capable 
Development Engineer, who may 
shortly work into the position of 
Chief Engineer. No ordinary man 
should apply for this position. The 
accepted applicant cannot be more 
than 45 years of age and must 
evidence, by his record, extr me 
capability. Address: Box No. 0, 
MACHINERY, 148 Lafayette Str-et, 
New York 13, N. Y. 





— 
eer 





MANUFACTURERS’ AGENTS 


Wanted by an old, well established com any 
manufacturing Milling Cutters, Reamers, and 
Special Metal Cutting Tools. To sell cn & 
commission basis in St. Louis, San Franc:s0o, 
Baltimore and New Orleans territories. Ap °nts 
who are now selling allied, but non- om: 
petitive lines. Box No. 150, MACHINI RY, 
148 Lafayette Street. New York 13, N. ¥- 











————< 
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SIMMONS CURRENT ATTRACTIONS 








8’6”/14’ x 35’ Detrick & Harvey (Bethlehem) 
Convertible Openside Planer, with Three Ways 
and Double Drive. 100-HP, 230 V, DC Revers- 
ing Type Planer Motor and Control. 4-Heads. 


36” x 32’ (24 centers), Niles (General Machin- 
ery) “TIMESAVER” Engine Lathe. 12-speed 
geared head, PRT, Taper Attachment to one 
of the two carriages. 
AC, M.D. 
(New 1942) 


No. 5 Pfauter Gear 
Hobbing Machine, 
rated capacity 
118”; maximum capacity 130”; M.D. 


14° BETTS (Consolidated) Heavy Vertical Bor- 
ing and Turning Mill, with two swivel heads, 
arranged motor drive with 40-H.P., 230-V, D.C. 
motor and control (New 1942). 


24” x 26’ Centers American “High Duty” 12- 
speed geared head Engine Lathe, apron couttrol, 
PRT, AC, M.D. (New 1942). 


48” x 40’ (30’ centers) Simmons Heavy Geared 
Head Engine Lathe, with two carriages and 
PRT, 230 V, DC motor and control (New 1942). 


48” x 45’ (35’ centers) Niles (General Machin- 
ery) Heavy Engine Lathes. 16-Speed Geared 
Headstock, Two Carriages with PRT, AC or 
DC, M.D. (New 1942). 

Also available 60”x 31’ (20’ centers) Niles, 
16-Speed G.H. Lathe (New 1942). 


Write today for Complete Current 
Stock List of Simmons Engineered 
Rebuilt Machine 


Tools. 


2 NT 





SIMMONS MACHINE TOOL CORPORATION 
Main Office and Plant: 1600 N. Broadway, Albany I, N. Y. 
New York Office: 50 East 42nd Street 
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HYDRAULIC BROACHES 


No. 2S Lapointe 

Twin Ten Oilgear duplex 

XB12 Oilgear duplex 

No. 3XA Oilgear 

No. HP50 Lapointe (25 ton) 

No. V48 American 30 ton vertical 


RADIAL DRILLS 


3’ Cincinnati Bickford 
3’ Carlton sensitive 

3’ Western 

4’ Hammond elbow arm 
4’ Carlton 

5’ Western 


GEAR CUTTERS 


Nos. 3 & 12 Barber Colman 

Nos. 8H, 12H & 16HS G. & E. 
Nos. 1 & 5A Lees Bradner 

Model 130 Cleveland Rigidhobber 
No. 7 Fellows gear shaper 

11” Gleason bevel generator 

18” Gleason lappers & testers 
60” G. & E. automatic spur 

48” Cincinnati auto. spur 


GRINDERS 


Nos. 2 & 3 Cincinnati centerless 
Nos. 2 & 13 B. & S. universal 

6” x 18”, No. 10 B. & S. elec. hydr. 
6” x 18” Landis hydraulic 

6” x 18” Norton hydraulic 

10” x 18” & 10” x 50” Norton 

10” x 24”, 16” x 36” & 16” x 72” Landis 
Nos. 75A & 72A3 Heald internal 
No. 115 Gardner opposed disc 

6” x 18” G. & L. hydr. surface 

No. 3 Abrasive surface 

16”, No. 10 Blanchard surface 

12” x 24” Diamond surface 


SPECIAL 


IMMEDIATE DELIVERY 
HYDRAULIC 


Three Brand New 1000 Ton Lake Erie Fast Action Hydraulic Presses. 
144” between uprights, 60” front to back, 36” stroke, 72” daylight. 
Each has die cushion and 220/440 volt, 60 cycle, 3 phase electrical 
equipment. PHONE, WIRE OR WRITE FOR DETAILS. 


PRESSES 


LATHES 


10” Monarch EE toolroom 
14” x 6’ Hendey 

14” x 6’ Leblond 

14” x 6’ & 16” x 6’ American 
16” x 12’6” Reed Prentice 
18” x 8’ Springfield 

36” x 16’ Bridgeford 


MILLS, BORING 


100” N.B.P. Heavy Pattern 
96” Cincinnati Massive Pattern 
60” Colburn 

53” Niles Bement Pond 

42” & 24” Bullard V.T.L. 

5” Barrett cylinder borer 

6 spdl. 10D Moline borer 


MILLERS 


Nos. 1!/AS, 2B & 3B Milwaukee 

No. 3B Brown & Sharpe 

No. 3S Cincinnati 

No. 3 Reed Prentice vertical 

No. 2!7B Milwaukee vertical 

No. 4 Cincinnati H.P. vertical 

Nos. 4-36 & 4-48 Cincinnati Hydromatic 
30”, 42” & 84” Ingersoll Rotary 

30” & 48” Newton rotary 

Ingersoll drum type duplex 

No. 1 Davis Thompson duplex 

12” Cincinnati plain mfg. 

No. 4 Lees Bradner Univ. thread 
Type C Hall planetary thread 

4” Pratt & Whitney spline 

51” x 21” x 20’ Ingersoll planer type 
28” x 21” x 18’ Ingersoll planer type 


PLANERS 


30” x 30” x 12’ Cleveland openside 
33” x 33” x 8’ Cincinnati 


MILES MACHINERY CO. 


SAGINAW, MICHIGAN 


WANTED a 


Die Casting Superintend«nt 


Old established company on Pacific Coast has 
opening in casting department only, ro die 
making. Want man experienced in c:nven- 
tional type as well as cold chamber hyécraulic 
machines who can take over depar‘ment 
which due to expansion and lack of c?reful 
supervision is not producing as it sould, 
Must be man who can substantially stimulate 
production and at same time get along with 
about thirty men under him. Will pay good 
salary to right man. State qualifications 
fully and salary first letter. Confidential. 
Box No. 399, MACHINERY, 148 Lafayette 
St., New York 13, N. Y. 











“THE WHEEL HOUSE 
OF AMERICA” 


Internationally known manufacturer of Wheels 
serving all types of equipment and wheel 
goods manufacturers, wholesale jobbers and 
dealers can now take on new contracts! 
Wheels for every known purpose. Latest eye- 
appealing, sales-producing post-war designs. 
Both light and heavy-duty, with semi-pneu- 
matic air-cushion, solid rubber or steel tires, 
GLEASON is your most dependable source, 
Quantity unlimited! Write, wire or phone. 
GLEASON CORPORATION, “The Wheel 
House of America’’, 161 W. Wisconsin Ave., 
Milwaukee 3, Wis. 








MACHINERY’'S 
CLASSIFIED 
ADVERTISING 


* 


Advertising rates in the 
Classified and Re-sale Section 
are $8.00 per single-column 
inch. Send payment with your 
order. 








MECHANICAL DRAFTSMEN 
AND DESIGNERS 


Excellent opportunities for men ex- 
perienced in heavy machinery, plant 
layouts, foundations, industrial fur- 
naces, piping or similar work. 


Apply 
Employment Office 
BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 








ARRIVING EARLY NOVEMBER 


Inventor of 


BALL ACTUATED SCREW AND NUT 


(for all power screws) 


Features: High efficiency short transfer 
paths for balls (tangential and curved in 
true view). Simple, low cost. No exterior 
tubes with “normal” nut wall thickness. 
IF INTERESTED in license, write promptly, 
Alfred P. Mill, Box No. 401, MACHINERY, 
148 Lafayette Street, New York 13, N. Y. 











QUICK DRY 
GRANULAR MINERA(. 
PRODUCT 


Prevents falls and accidents, It’s fireproof and 
skidproof. Approved by National Boar of 
Fire Underwriters. All purpose. Quick (ry 
absorbs oil, water, grease and other liq-ids 
with amazing speed. Good on all kind: of 
floors, around machines, pumps, aisles, «a! 
ages, etc. Not harmful to floors, hads, 
shoes, clothing or elsewhere. Write for 
FREE SAMPLES or why not try 100 lb: at 
5 cents a lb. Less in larger quanti*-es. 
NATIONAL SAWDUST CO., INC., 62 North 
6th St., Brooklyn 11, N. Y. 
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With Two DI-ACRO BENDERS 


a long length of tubing was solved by “teaming up” two DI-ACRO Bend- 
ers as illustrated. This dual-forming arrangement saved installation of 
special machinery. Two accurately formed bends are obtained in one 
operation—without distortion of the tube and at a cost competitive to ® 
| power operated equipment. More than 300 pieces are completed per hour 







—600 individual bends. 
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A difficult production prob- 
lem of forming two bends in 


“DIE-LESS DUPLICATING” Often Does it Quicker WITHOUT DIES 


This is but one example of how DI-ACRO precision machines—Benders, Brakes and 
Shears—can accurately and economically duplicate a great variety of parts, pieces and 
shapes, without die expense. Write ' or Catalog—"DIE-LESS DUPLICATING” 


€ DI-ACRO is pronounced "'DIE-ACK-RO”’. 


ONEN-IRWIN mr6.co. We 


332 EIGHTH AVENUE e 

















FINISHED 
PRODUCT 








LAKE CITY, MINNESOTA 





CLASSIFIED 


AND RE-SALE SECTION 








YOUNG ENGINEER 


wanted immediately by exporters to buy, 
inspect machinery. Supervise shipping. 
Office experience desirable. Please call 
PE-6-8375. 








600 Useful 
Shop Receipts 


When you have MACHINERY’S 
SHop RECEIPTS you are prepared 
for the unusual troublesome jobs 
common to all kinds of mechan- 
ical work. This book contains 600 
receipts for special repairs, etc. 


You may want to mix excep- 
tionally strong concrete or water- 
proof it; make a _non-flaking 
whitewash; a fine polishing paste 
or powder; acement for filling up 
porous castings; prevent scale 
formation in hardening steel; 
etch glass, brass or steel; drill 
holes in glass; resharpen old files 
by the use of acid; remove rust 
or prevent it; make white or col- 
ored blueprint writing fluids, etc. 


ifere ig the book for such 
special work; 266 pages, pocket 
—— for similar pur- 
poses are grouped together and a 
-( vage index gives the page num- 
of every item. Price $1. 50. 


Sear S SS SBE ER BBE Re eee ee 
To tndustrlal Press, 148 Lafayette Street, New 
Y 13, N. Y. 


d_ me a copy of MACHINERY’S SHOP 


FP CEIPTS, for which § enclose $1.50. 
Ne ESE IT TSR ESP RASTA SSPE RENE 
PR a OLS wont Sa dtaoes oe aueatwnan 
nee 
PUNY: sccasahanacpacammateeanatesccialsstcistnabssmlacustasabeshunes 
Pccition 


Pee Perret rier t rete rer etree tet eer) 

















For Faster Service That's Guaranteed, Buy 
BOTWINIK MACHINE TOOLS — New - Used - Rebuilt 


These are only samples taken from our complete stock. 


LATHES 
1—Bridgeford 36” x56’, 15 speed, grd. 
hd., Eng. Lathe, M.D., AC elec. equip., 


power rap. trav. to carr., compound rest, 
2 steady rests, sw. over bed 38”, sw. over 
carr. 26”, dist. betw. centers 48’. 

1—Amer. 24” x 12’, 12 speed, Eng. Lathe, 


M.D., sw. over bed 27'/2”, dist. betw. centers 84”. 
1—P. & W. 20” x 48” centers, Mod. B, 16 speed, 
grd. hd., motor In base, Eng. Lathe, sw. over bed 
21%” 

L. & S. 18” x8’ and 20” x8’, 12 speed, selec. 
ard. hd., Eng. Lathes, M.D. 

41—Whitcomb-Blaisdell 20” x 25’, QCG, dbl. bk. 
ard. Eng. Lathe, M.D. 

(6)—tLeland-Gif. 16” x8’ (3) 16”x10’, QCG, 
Heavy Duty, BB, Eng. Lathes, M.D. 
VERTICAL BORING MILLS 


(1) Bullard 24” and (2) 36” New Era Type Vert. 
Bor. & Turn. Mills, M.D., capac.’s and diams. 26” 
and 38”, 
side hds. 
2 Heads On Cross Rall Type, Motor Driven. 
King 72”—Betts 100” Vert.—Sellers 14” Vert. 


hghts. under cross rail: 20” and 24”, 





MILLERS 


1—B. & S. No. 3A Stan. Univ. Miller, 
M.D., dbl. overarm, tbl. wkg. surf. 5512” 
x14”, power feeds: long. 34”, cross 12”, 
vert. 19”. 

1—Cin. No. 2M PI. Miller, M.D., tbl. wkg. 
surf. 49” x10”, power feeds: long. 28”, 
cross 10”, vert. 19” 
1—Cin. No. 2 Vert. Hi Power Miller, 

M.D., tbl. wkg. surf. 47'4”" x12”, range: long. 28”, 
cross 12”, vert. 14”, end spin. to tbl. top 20”. 
41—Cin. No. 3 Pl. Vert. Hi Power Miller, M.D., 
tbl. wkg. surf. 5534” x13", range: long. 34”, 
cross 13”, vert. 14”, end spin. to tbl. top 22”. 
PLANERS 

1—Cin. 48” x 48” x12’ Planer, M.D., 4 hds. on 
cross rail. 


41—Powell 30” x 30” x 8’ Planer, M.D., 2 hds. on 
cross rail. 


1—Whitcomb-Blalsdell 36” x 36” x 12’ Planer, 
M.D., second belt drive, 2 hds. on cross rail. 
1—Putnam 84” x 84” x40’ Dbi. Hous. Planer, 


Revers., 4 hds. on cross rail. 


41—Cin. 48” x 48” x 20’ Planer, M.D., 2 hds. on 
cross rail, 1 side hd. 


1—Amer. Fdry. and Machine Co, 30” x 30” x 10’, 
4 hd. on cross rail, 1 side hd., Openside Planer, M.D. 


7—W. & S. No. 3 Univ. Turret Lathes, very late 


type, sw. over bed 15%”, over carr. 1314” 
round, spin. speeds 12, range 67-1480, 


capac. 1/2” 


» collet 


turn. move. of turret at any one setting of saddle 


10”, with bar and chuck. equip. 


BOTWINIK BROTHERS OF MASS., INC. 


14 SHERMAN STREET 





WORCESTER 1, MASS. 
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ABRASIVE CLOTH AND PAPER 


Carborundum Co. 
Walls Sales Corp. 


ABRASIVE DISCS 

See Discs, Abrasive. 
ABRASIVES, POLISHING 
Carborundum Co. 

Norton Co. 
ACCUMULATORS, Hydraulic 
Baldwin-Southwark Corp. 
Bethlehem Steel Co. 


Lake Erie Engineering Corp. 
Morgan Engineering Co. 
Watson-Stillman Co. 


AIR HOISTS—See Hoists, Air. 
AIR TOOLS—See Grinders. 
Pneumatic; Drills, Portable 
Pneumatic, etc. 
ALLOYS FOR DIES 
Nationa] Lead Co. 
ALLOY-STEELS 
Allegheny Ludlum Steel Corp. 
Elmes Engineering Works Bethlehem Steel Co. 
Farquhar, A. B., Co. Carnegie-Illinois Steel Corp., 
Farrel-Rirmingham Co., Inc. (U. 8. Steel Corp. Div.) 
Aydropress Co., Inc. Carpenter Steel Co. 


Crucible Steel Co. of America 
Firth-Sterling Steel Co. 
Frasse, Peter A., & Co., Inc. 


Republic Steel Corp., 

(Union Drawn Steel Div.) 
Ryerson, Joseph T., & Son, Ine. 
Vanadium Alloys Steel Co. 
Wheelock, Lovejoy & Co., Inc. 
ALLOYS, ALUMINUM 
Aluminum Co. of America 
ALLOYS, NON-FERROUS 
American Brass Co. 
ARBOR PRESSES 
See Presses, Arbor. 


Ingersoll Steel Div., Borg. Warner Corp. 










Smooth 


Johnston & Jennings 
“U.S.” Jolt Roll-Over, 
Pattern Draw Molding 
Machine No. 815. 


... Johnston & Jennings 


Specifies NOPAK 
5-Way Manifold Valves 


“U.S.” Jolt Roll-Over, Pattern-Draw Molding Machines 
are built for continuous, rugged service under 
arduous working conditions. Smooth, controlled 
sequence of cylinder action is required to actuate the heavy roll- 
over mechanism hundreds of times a day, with a minimum of 
wear, shock, and vibration. 

NOPAK Valves are ideally suited to this purpose because the 
valve disc rotates at right angles to the stream flow. This basic 
NOPAK principle provides positive control through the complete 
cycle of valve operation...from slow, gradual, throttling action 
to immediate opening of full pipe area... without damaging shock 
or impact. 

Specify NOPAK Valves for smooth, shockless control of air or 
hydraulic power, either in your plant equipment or machines you 
build for resale. 


GALLAND-HENNING MFG. CO., 2775 S. 31st St., Milwaukee 7, Wis. 


Above: Close-up view 
of NOPAK 12” 5-posi- 
tion Manifold Valve, 
This is essentially a 
3-way valve for stag- 
gered actuation of 2 
single-acting cylinders. 





DESIGNED for AIR and HYDRAULIC SERVICE 


A 5089-141 
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ARBORS AND MANDRELS 
Anker-Holth Mfg. Co. 

Brown & Sharpe Mfg. Co. 
Cleveland Twist Drill Co. 
rc, sees eee Qyocumtues, Inc 
Hannitin Mfg. Co. 

Jacobs Mfg. Co. 

Kempsmitbh Mch. Co. 

Morse Twist Trill & Mch. Co. 
National Tool Co. 

National Twist Drill & Tool Co. 
Pratt & Whitney Co. 
Scully-Jones & Co. 

Standard Tool Co. 

Union ‘Twist Drill Co. 


BABBITT 


Besly, Chas. H., & Co. 

Bunting Brass & Bronze Co. 
Cramp Krass & Iron Fdra, Div. 
Johnson Bronze Co. 

Ryerson, Joseph T., & Son, Inc. 


BALANCING EQUIPMENT 
Anderson Bros. Mfg. Co. 
Gisholt Machine Co. 

Ideal Industries, Inc. 

Norton Co. 

Pope Machinery Corp. 
Sundstrand Mch. Tool Ce. 
Taylor Mfg. Co. 


BALLS, Brass, Steel, Eto. 
Gwilliam Co. 
8 K F Industries, Inc. 


BARS, Boring 
See Boring Bars. 


Phosphor Bronze 


Bunting Brass & Bronze Co. 
Johnson Bronze Co. 


Steel 

Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Carpenter Steel Co. 
Crucible Steel Co. of America 
Firth-Sterling Steel Co. 
Frasse, Peter A., & Co., Inc. 
Jones & Laughlin Steel Corp. 
Republic Steel Corp., 

(Union Drawn Steel Div.) 
Rustless Iron & Steel Div., 

American Rolling Mills Co. 
Ryerson, Joseph T., & Son, Inc. 
Timken Roller Bearing Co. 
Ward Steel Co. 
Wheelock, Lovejoy & Co. 


BASES, Machinery, Welded 
Mahon, R. C., Co. 


BEARINGS 


Babbitt 
Bunting Brass & Bronze Co. 
Hill Acme Co. 
Johnson Bronze Co. 

Ball 

Atlantic Gear Works, Inc. 
Ball & Roller Bearing Co. 
Bantam Bearings Div. 
Bearings Co. of America 
Boston Gear Works, Inc. 
Equitable Bearing Co., Inc. 
Federa! Bearings Co., Inc. 
Gwilliam Co. 
Kaydon Engineering Corp. 
Marlin-Rockwell Corp. 
M Manufacturing Co. 
Nice Ball Bearing Co. 
Norma-Hoffmann Bearings Corp. 
Schatz Mfg. Co. 
8 K F Industries, Inc. 
Torrington Co. 


Bronze and Special Alloy 
Ampco Metal, Inc. 


Johnson Bronze Co. 


Lineshaft 
Hyatt Bearings Div., 
General Motors Sales Corp. 
8 K F Industries, Inc. 
Standard Pressed Steel 
Needle 
Bantam Bearings Div. 
Norma-Hoffmann Bearings Corp. 


Orange Roller Bearing Co., Inc. 
Torrington Co. 
Roller 


Bantam Bearings Div. 
Equitable Bearing Co., Ine. 
Gwilliam Co. 
Hyatt Bearings Div., 

General Motors Sales Corp. 
Kaydon Engineering Corp. 
L & S Bearing Co. 
McGill Manufacturing Co. 
Norma-Hoffmann Bearings Corp. 
Orange Roller Bearing Co., Inc. 
Roller Bearing Co. of America 
Rollway Bearing Co., Inc. 


8 K F Industries, Inc. 
Timken Roller Bearing Co. 
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Gelf-Lubricating ( Ollless) 
-zuto Oillesa Rearing Co. 
sunting Brass & Bronze Co. 
nson Bronze Co. 
navbestos-Manhattan, Inc., 
Manhattan-Rubber Div. 


Spherical 
feim Co. 
Tapered Roller 

3antam Bearings Div. 
Keasdon Engineering Corp. 
Ray bestos-Manhattan, Inc. 

Manhattan-Rubber Div. 
range Roller Bearing Co., Inc. 
Timken Roller Bearing Co. 


Thrust 


Atlantic Gear Works, Inc. 

Ball & Roller Bearing Co. 
Bantam Bearings Div. 

Bearings Co. of America 

Boston Gear Works, Inc. 
Bunting Brass & Bronze Co. 
General Electric Co. 

Gwilliam Co. 

Kavdon Engineering Corp. 

L & S Bearing Co. 
Marlin-Rockwell Corp. 

McGill Manufacturing Co. 
Norma-lloffmann Bearings Corp. 
Orange Roller Bearing Co., Inc. 
Timken Roller Bearing Co. 


BELT FASTENERS, 
Metal, Leather, Etc. 

Bristol Co. 

Raybestos-Manhattan, Inc., 
Manhattan-Rubber Div. 


BELT SHIFTERS 


LeBlond, R. K., Mch. Tool Co. 
Standard Pressed Steel Co. 


BELTING TRANSMISSION 
Manheim Mfg. & Belting Co. 


Raybestos-Manhattan, Inc., 
Manhattan-Rubber Div. 


BENCHES, Work, and Bench Legs 
Baumbach, E. A., Mfg. Co. 


Hill Acme Co. 
Standard I’ressed Steel Co. 


BENDING MACHINES 
Angle tron 


Consolidated Mch. Tool Corp. 
Hannifin Mfg. Co. 


Hydraullo 


Bethlehem Steel Co. 
Buffalo Forge Co. 
Farquhar, A. B., Co 
Hannifin Mfg. Co. 
Hydraulic Press Mfg. Co. 
Lake Erie Engineering Corp. 
Morgan Engineering Co. 
Watson-Stillman Co. 

Pipe 
Buffalo Forge Co. 
Farquhar. A. B., Co. 
Hydraulic Press Mfg. Co. 
Wataon-Stillman Co. 
BLAST CLEANING EQUIPMENT 
Pangborn Corp. 
Production Machine Co. 
Walls Sales Corp. 
BLOWERS 
Buffalo 


Ingersoll-Rand (Co. 
Westinghouse Electric Corp. 


BLUEPRINT MACHINERY AND 
ACCESSORIES 


Wickes Bros. 
BOILER TUBES 
Ajax Manufacturing %o. 
Bethlehem Steel Co. 
Jones & Laughlin Steel Corp. 
National Tube Co. 

(U. 8. Steel Corp., Div.) 
Ryerson, Joseph T., & Son, Inc. 
Timken Roller Bearing Co. 


BOLT AND NUT MACHINERY 


Ajax Manufacturing Co. 
Denisot, Engineering Co. 
Hill Acme Co. 
Landis Mch. Co. 
Modern Tool Works 
New Britain-Gridley Mch. Div., 
New Britain Machine Co, 
Oster Manufacturing Co, 
BOLTS AND NUTS 
Aluminum Co. of America 
Bethlehem Steel Co. 
Elastic Stop Nut Corp. of America 
National Acme Co. 
Pawtucket Mfg. Co. 
Republic Steel Corp., 
(Tnion Drawn Steel Div.) 
BOOKS, Technical 
Industrial Press 
Lincoln Electric Co. 


BORING AND DRILLING 
MACHINES, Vertical 

Baker Brothers, Ine. 

Barnes lrill Co. 

Barnes, W F., & John, Co. 

Bullard Company 

Consolidated Mch. Tool Corp. 

Cora Corp. 

Foote-Burt Co, 

Gorton, George, Mch. Co. 
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Lower Inspecting and Measuring Costs 
On Parts Like These... 








With the 
- Bausch & Lomb 
CONTOUR MEASURING 
PROJECTOR 





ye 





How do you measure, compare, and 
inspect machine parts? Have you checked 
your present methods with the advan- 
tages of the Bausch & Lomb Contour 
Measuring Projector? 


ete Ke RS pee Ee 


This versatile, precise, optical instru- 
ment provides a modern method that is 
simple, economical, and fast. It projects 
a sharp, distinct, geometrically true, 
magnified silhouette of the object. 
Dimensions, angles, and profiles may be 
compared directly with a large scale 
drawing superimposed on a plain screen. 
By utilizing a protractor screen, all 
angular measurements can be made to 
+1 minute of arc (1’)—an accuracy not 
available with any other projector. Also, 
direct measurements, accurate to + 
.0001”, may be made by means of the 
cross slide stage with its attachments. 

Many manufacturers are using the 
Bausch & Lomb Contour Measuring 
Projector to make more precise products 
in less time, at lower cost. Write for 
Catalog D-27. Bausch & Lomb Optical 
Co., 619-11 St. Paul St., Rochester 2,N.Y. 


BAUSCH &6 LOMB 


ESTABLISHED 1853 


wy 
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Ingersoll Milling Mch. Co. Gairing Tool Co. BORING HEADS Reed-Prentice Corp. 
Jones Machine Tool Wks., Inc. Gisholt Machine Co. Ex-Cell-O Corp. Triplex Machine Tool Corp. 
Moline Too! Co, MeCrosky Tool Corp. Gairing Tool Co. BORING TOOLS 
cme eady Tool Co. 
National Automatic Tool Co. Scully-Jones Co. Metromty Zeck Corp. Armstrong Brothers Tool Oo. 
Pedrick Tool & Mch. Oo. Warner & Swasey Co. cero On _ 
1 .. ey en ee BORING HEADS, Offset Firth-Sterling Steel Oo. 
£ aS, airing 100 le 
Goiring Tol Ce. Gisholt Mch. Co. 
Haynes Stellite Co. 
BORING AND TURNING BORING MACHINES, Jones & Lamson Meh. Oo. 
- ae Vertical BORING, DRILLING AND MILLING __ Diamond and Carbide Tool Segmental. ie. 
u 
pace as acemal Co. reer, SCORES Ex-Cell-O Corp. Morse Twist Drill & Mch. Co. 
; Heald Machine Co. 
Cosa Corp. Barnes, W. F., & John, Co. Wittanal Aut ie Tool C Ready Tool Co. 
Jones Machine & Tool Works, Inc. Cross Go. ne em : c ee ae Se Scully-Jones - Co. 
Rogers Machine Works, Inc. Firth-Sterling Steel Co. tokerunit Corp. Slocomb, J. T., Co. 
Sellers, Wm., & Co., Inc. Giddings & Lewis Mch. Tool Co. Union Twist Brill Co. 
Ingersoll Milling Mch. Co. BORING MACHINES, J! Warner & Swasey Co. 
Jones Machine Tool Wks., Inc. 5 tt 9 Williams, J. H., & Co. 
Lucas Mch. Tool Co. Bryant Machinery & Engineering Co. 
BORING BARS Moline Tool Co. Cincinnati Bickford Tool Co. BRAKES, Press and Bending 
Armstrong Bros. Tool Co. National Automatic Tool Co. Fosdick Machine Tool Co. Bliss, E. W., Co. 
Bullard Company Ohio Machine Tool Co. Kearney & Trecker Products Corp. Cincinnati Shaper Co. 
Carboloy Co., Inc. Sellers, Wm., & Co., Inc. Machinery Mfg. Co. O'Neil-Irwin Mfg. Co. 
Ex-Cell-O Corp. Sommer & Adams Co. Moore Special Tool Co., Inc. Peck, Stow & Wilcox Co. 
Firth-Sterling Steel Co. Universal Boring Machine Co. Pratt & Whitney Co. Steelweld Mchry. Div. of Olevelana 


Crane & Engrg. Co. 
Verson Allsteel Press Co. 
Warren City Mfg. Co. 
Watson-Stillman Co. 


BROACHES 


American ~—— & Mch. Co. 
Carboloy Co., Inc. 

Colonial Broach Co. 

Detroit Broach Co. 

Ex-Cell-O Corp. 

Lapointe Machine Tool Oo. 



















National Broach & Mch. Oo. 
BROACHING MACHINES 
Py P Cincinnati Milling Mch. Oe. 
Colonial Broach Co. 
Consolidated Mch. Tool Corp. 
Foote-Burt Co. 
Lapointe Machine Tool Co. 
National Broach & Mch. Co. 
Oilgear Co. 
PRODUCTION BRONZE 

STRAIGHTENING SPEEDS pee sa 
Bunting Brass & Bronze Oo. 
Cramp Brass & Iron Foundries Div. 
ae ——e Co. 

ook Bronze Co. 
Heat Treated Parts BUFFERS 

Delta Mfg. Div. Rockwell Mfg. Co 
Gardner Machine Co. 
Production Machine Co. 
BULLDOZERS 
Ajax Manufacturing Co. 
Baldwin-Southwark Corp. 


American Broach & Mch. Co. 
American Brass Co. 
é Delta Manufacturing Co. 
CW Jefferson Machine Tool Co. 
Bridgeport Safety Emery Whee! Oo., Inc. 
Rotor Tool Co. 
Hannifin Mfg. Co. 


Lake Eri ee Com. 
THREE TIMES MORE PRODUCTION A midwestern Watson-Stillman Co 
steel treating company reports hourly pro- aa 
duction straightening heat treated spindles, BUSHINGS, Brose, Bronze, Ete. 
shafts and bars increased three times when Ampco Metal. Inc. | 
done on GENERAL FLEXIBLE-POWER PRESSES. Bunting Brass & Bronze Co 
, Johnson Bronze Oo. 
300% MORE PRODUCTION ON SHAFTS Straight- Baumbach, B.A. ite Oo. 
ening time per shaft was reduced to one-fourth. Lsland-uiford Ge 
U. 8. Steel Co., Ine. 
Jig 
66% MORE PRODUCTION ON SPLINE SHAFTS 40 more straightened per hour. Golonial Brosch Co, 
y x-Cell-O 
Universa] Engineering Co. 

° ° . Sauna, Porn 
Straightening is always faster on G-F-P Presses. Power and length dais etna: Gah Gn. 
of stroke are instantly controlled by one foot pedal, leaving both CALIPERS 
hands free to handle the work. With General straightening attach- Browa & Sharpe Mle Go 

° . e e e ° cherr, George, Uo., inc. 
ment, complete straightening and testing is done without removing Starrett, L. 8., Co. 
piece from centers. OAM CUTTING MACHINES 
Pratt & Whitney Co. 
Write for literature giving specifications and sizes of work. — ee or 
2160 Rowbottom Machine Co. 
CAMS 


Hartford Special Mchry. Co. 

Kux Machine Co. 

Rowbottom Machine Co. 

Vinco Corporation 

CARBIDES, TANTALUM, 
TITANIUM AND TUNQSTED 

Allegheny Ludlum Steel Corp. 

Carboloy Co., Inc. 


6436 FARNSWORTH AVE. « DETROIT 11, MICHIGAN Kennametal, ing 


Kennametal, Inc. 
Metal Carbides Corp. 
Vanadium Alloys Steel Co. 


CASE-HARDENING 
Pittsburgh Gear & Machine Co. 
Williams, -» & Co. 
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CASE-HARDENING FURNACES 
See Furnaces, Heat Treating. 


CASTINGS 
Aluminum, Brass, ae Magnesium, 


Aluminum Co. of America 
Ampco Metal, Inc. 
Bethlehelm Steel Co. 

(Brass and Bronze only) 
Bunting Brass & Bronze Co. 
Cramp Brass & Iron Foundries Div. 

Die 
Aluminum Co. of America 
American Brass Co. 
Madison-Kipp Corporation 
Veeder-Root, Inc. 
Gray Iron 
Bethlehem Steel Co. 
Brown & Sharpe Mfg. Co. 
Union Mfg. Co 
Steel, Alloys, Eto. 
Allegheny Ludlum Steel Corp. 
American Brake Shoe Co. 
Bethlehem Steel Co. 
Birdsboro Steel Fdry. & Mch. Oo. 
Cramp Brass & Iron Foundries Div. 
Lebanon Steel Foundry. 
CEMENT, Disc Grinding Wheel 
Besly, Chas. H., & Co. 
Carborundum Co. 
Gardner Machine Co. 
Hendey Machine Co. 
Walls Sales Corp. 
CENTERING MACHINES 
Gonatpietet Mch, Tool Corp. 


Cross Co. 
Hanson-Whitney Machine Co. 
Jones & Lamson Mch. Co. 
Pratt & Whitney Co. 
CENTERS 
Lathe 
Carboloy Co., Inc. 
Firth-Sterling Steel Co. 
Ideal a Inc. 
Kennametal, | 
Morse Twist Drill & Mch. Co. 
Bcully-Jones & Co. 
Standard Tool Co. 
Planer & Miller 
Cincinnati Planer Co. 
CHAIN DRIVES 
Morse Chain Co. 
CHAINS, Power Transmission and 
Conveyor 
Boston Gear Works, Inc. 
Philadelphia Gear Works 
CHAMFERING MACHINES, 
Gear Tooth 


Bilgram Gear & Mch. Works 
—— Mch. Tool Corp. 


oss Co. 
Grant Mfg. & Mch. Co. 
Lipe-Rollway Corp. 


CHARTS, MEASUREMENT 

Capell Engrg. Co. 

GHISELS AND CHISEL BLANKS 
Bethlehem Steel Co, 


CHUCKING MACHINES 
Baird Machine Co. 
Bardons & Oliver, Inc. 

, E. W., Co. 
Bullard ‘Company 
Clereland Automatic Machine Co. 
Gisholt Machine Co. 
Goss & DeLeeuw Mch. Co. 
Heald Machine Co. 
Jones & Lamson Machine Co. 
National Acme Co. 
New Britain-Gridley Mch. Div. 
Potter & Jolnston Mch. Co. 
Sundstrand Mch. Tool Co. 
Warner & Swasey Co. 

Multiple Spindle 
Goss & DeLeeuw Mch. Co. 
National Acme Co. 
New Britain-Gridley Mch. Div. 
CHUCKS 
Alr Operated 

Anker-Holth Mfg. Co. 


Hannifin Mfg. Co. 
Schrader’s Son, A. 


Extruded Rod gives you 


Production savings cf 2. 
Extruded stock > 


1 
Performance advantages . 
of Ampco Metal : 





Cuts production costs. 


Reduces waste — sizes parallel 
requirements. 

Cuts machining time and saves 
metal. 

Smooth surface and compact 
structure cuts rejections for flaws. 


Higher fatigue and impact 
values for longer life. 

Stronger than other bronze parts 
for less replacement cost. 
Higher compressive strength for 
added durability. 

Lighter than other bronzes — 
your equipment weighs less. 


You get a double benefit when you use Ampco Metal extruded rod, Pro- 
duction economy and operating stamina make Ampco Metal extruded rod 
the ideal stock for parts subject to wear, impact, fatigue and corrosion. 


Extruded Ampco rods are produced in two grades of Ampco Metal 


and two grades of Ampcoloy bronze — by the largest extrusion press in 
the Middle West, and one of the few in the world devoted exclusively to 
the extrusion of aluminum bronze. Specialization by Ampco has resulted 
in a finished product whose quality is a production advantage to you and 


Drill ‘ Vv ¢ 
Cleveland Ts tae a a ad caja oy sap epee = your nearby Ampco 
ttco Tool 1 > 2me 
5 non dy A Co. engineer to help you specify the proper grade for your requirements, 
McCrosky Tool Corp. 
Modern Tool Works 
Nita ert eS 
Vationa st 1 & Tool Co. 
TER Procunier Safety Chuck Co. 
Scully-Jones & Co. 
Skinner Chuck Co. 
Standard Tool Co. 
Taylor Mfg. Co. 
Union Mfg. Co. 


Full Floating 


Errington Mechanical Labora A- 
Gisholt ee Co. _ end 
-Jones & Co. 


Skinner Chuck Co. 
Union Mfg. Co. 


Collet or Split 
Ina. See Collets. ” 
Diaphragm 


Van Norman Co. 






REG U.S, PAT. OFF 


Write for bulletin 64A., 


Metal wmecse Metal: inc. 


- The Metal without an Equal Field Offices in Principal Cities 
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Lathe, Eto, 
Anker-Holth Mfg. Co. 
Bullard Company 
Cushman Chuck Co. 
Gisholt Mch. Co. 
Jones & Lamson Mch. Co. 
Rivett Lathe & Grinder, Inc. 

herr, George, Co., Inc. 
Skinner Chuck Co. 
Union Mfg. Co. 
Warner & Swasey Co. 
Magnetic 
Arter Grinding Machine Co. 
Brown & Sharpe Mfg. Co. 
Hanchett Mfg. Co. 
Taft-Peirce Mfg. Co. 
Walker, O. S., Co., Inc. 
Quick Change and Safety 

Errington Mechanical Laboratory 
Mct‘rosky Tool Corp. 
Moder Tool Works 
National Tool Co. 
Procunier Safety Chuck Co. 
Scully-Jones & Co. 

Ring Wheel 


Bridgeport Safety ..mery Wheel Co., Inc, 
Gardner Machine Co. 


Tapping 
Barber-Colman Co. 
Errington Mechanica! Laboratory 
Greenfield Tap & Die Corp 
Jacobs Mfg. Co. 
McCrosky Tool Corp. 
Procunier Safety Chuck Co. 
Scully-Jones & Co. 
Skinner Chuck Co. 


CIRCUIT BREAKERS 


General Electric Co. 
Westinghouse Electric Corp. 


CLAMPS 


Armstrong Brothers Tool Co. 
taumbach, BE. A., Mfg. Co. 
Besly, Chas. H., & Co. 

Brown & Sharpe Mfg. Co. 
Danly Machine Specialties, Inc. 
Starrett, L. S., Co 

Williams, J. H., & Co. 


CLEANERS, Chemical, for Metal 


Bullard (o., Bullard-Dunn Process Div. 


(akite Products, Inc 


CLUTCHES 
Karnes Drill Co. 


Clearing Mch. Corp. 
Farrel-Birwinghaw Co., Inc. 
Foote Bros. Gear & Machine Corp. 
Hilliard Corp. 

Johnson, Carlyle, Machine Co. 
Lipe-Rollway Corp. 

Morse Chain Co. 

Rockford Clutch Div. 

Twin Disc Clutch Co. 


COATINGS, PROTECTIVE 

Bakelite Corp 

Bullard Co., "ullard- Dunn Process Div. 
COLLARS, Safety 

Standard Pressed Steel Co. 


Spacings, Etc. 
Scully-Jones & Co. 


COLLETS 


Ames, B. C., Co. 
Anker-Holth Mfg. Co. 
Brown & Sharpe Mfg. Co. 
Cleveland Twist Drill Co. 
Gisholt Mch. Co. 
Hannifin Mfg. Co. 
Hardinge Brothers, Inc. 








Hodin »» CASE HISTORY 


Processing a Brass Gauge Socket 


at the Jas. P. 















Drill #31 hole 
41/64” deep — 
and countersink for 
#45 hole 
(eycle 1) 


8 


Drill #31 hole 
41/64” deep — 
and countersink 
for #45 hole 
(cycle 1) 





(a 





Avtomatically 
unclamp fixtures 
from cycle 1 






Eject 
finished 
piece — 
(cycle 2) 


12 





Operational Sequence: 


Production: 


One piece is completed per stroke of the machine, 
. a total of 5600 
operations. Maybe YOU can use a Bodine to re- 


700 pieces per 50 minute hour. . 


duce production costs. 


Marsh Corp., Chicago 


Drill #31 hole 
5/16” deep — 
(eycle 1) 








A 





@_- load blank to diol 
for cycle } 
Reposition blank from 
cycle 1 for cycle 2 


t 


This Bodine set-up employs 8 spindles. The part 
is repositioned in the dial for a second pass (cycle 
2) under the spindles to complete all operations. 


lily clamp 
blank — air cyclinder 
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Drill #31 hole 
5/16” deep — 
{eycle 1) 


a Po 


Drill #20 hole 
deep — 
(cycle 1) 


9/32” 
















































Drill #45 
hole 9/64” 
thry — 
(eycle 2) 








Drill #20 hole 


1/2” deep — 
i 
Drill #45 i= 





hole 9/64” 
they — 
(cycle 2) 
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CONNECTICUT. 


AUTOMATIC DIAL TYPE DRILLING. MILLING 


TAPPING, AND SCREW INSERTING MACHINES 
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Jones & Lamson Mch. Co. 

Minter Luul Wo. 

New Britain-Gridley Mch. Div., 
New Britain Machine Co. 

Pratt & Whitney Co. 

Rivett Lathe & Grinder, Inc. 

Scully-Jones & Co. 

Standard Tool Co. 

Stark Tool Co. 

Tnion Twist Drill Co. 

Universal Engineering Co. 

Warner & Swasey Co. 


COMPARATORS— 
See Gages, Comparator. 


COMPARATORS, Screw Thread 
Bausch & Lomb Optical Co. 
Jones & Lamson Mch. Co. 
Scherr, George, Co., Inc. 

Triplex Machine Tool Corp. 


COMPOUNDS 
Cleaning 

Oakite Products, Inc. 
Cutting, Grinding, Metal Drawing, Ete. 
Cities Service Oil Co. 
Gulf Oil Corp. 
National Broach & Mch. Co. 

(Broaching and Lapping) 
Oakite l’roducts, Inc. 
Shell Oil Co., Inc. 
Standard Oil Co., (Indiana) 
Stuart, D. A., Oil Co., Ltd. 
Sun Oil Co. 
Texas Co. 
Tide Water Associated Oil Co. 


Resin or Molding 


Bakelite Corp. 
General Electric Co. 


COMPRESSORS, Alr 


DeLaval Steam Turbine Oo. 
Ingersoll-Rand Co. 


CONTRACT WORK 

Adams Stamping Co. 

ae » ae “eae Instruments Oorp. 
Bliss, E oe. 

nite Die, Tool & Mch. Co. 
Diefendorf Gear Corp. 

Ex-Cell-O Corp. 

Hartford Special Mchry. Co. 

Hill Acme Co. 

Jack & Heintz Precision Industries, Inc. 
Kaydon Engrg. Corp. 

Langelier Mfg. Co. 

TeRlond, R. K., Mch. Tool Ca. 
Mummert-Dixon Co. 

National Acme (o. 

Rockford Machine Tool Ce. 
Taft-Peirce Mfg. Co. 

U. 8. Tool Co., Inc. 


CONTROLLERS 
Allen-Bradley Co. 

Bristol Co. 

Clark Controller Co. 
General Electric Co. 
Westinghouse Electric Corp. 


COUNTERBORES 

Carboloy Co., Inc. 

Cleveland Twist Drill Co. 
Continental Tool Works Div. 
Ex-Cell-O Corporation 
Firth-Sterling Steel Co. 
Gairing Tool Co. 

Genesee Tool Co. 

Hayner Stellite Co, 
Kennametal. Inc. 

Morse Twict Drill & Mch. Co. 
National Tool Co. 

mary Twist lrill & Tool Ce. 


Standard Tool Co 
Starrett, L. S., Co. 
Tnion Twist Drill Co. 


COUNTERSHAFTS 
LeBlond, R. K., Meh. Tool Ce, 
Standard Pressed Steel Co. 
Warner & Swasey Co. 


COUNTERSINKS 

Ex-Cell-O Corp. 

Gatring Tool Co. 

Greenfield Tap & Me Corp. 
Morse Twist Drill & Mch. Co. 
National Twist [rill & Tool Ce, 
Senlly-Jonee & Co. 

Standard Tool (o, 

Union Twist Drill Co. 


COUNTERS, Revolution 
Bristol Co. 

Brown & Sharpe Mfg. Co. 
Starrett, L. S., Co. 
Veeder-Root, Inc. 


COUNTING DEVICES 


Starrett, L. S., Co. 
Veeder-Root, Inc, 


COUPLINGS 

Flexible 
Atlantic Gear Works, Inc, 
Boston Gear Works, Inc. 
Eberhardt-Denver Co. 
Farrell-Birmingham Co., Ine. 
Foote Bria Geant & Machine Corp. 
James, D. O., Mfg. Co. 
Lovejoy Flexible Coupling Co. 
Morse Chain Co 





a, Inc. 
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Philadelphia Gear Works 
Pipe, Tubes, Eto. 
Dart, E. M., Mfg. Co. 
Shaft 
Boston Gear Works, Inc. 
Fi en Bros. Gear & Machine Corp. 
Hilliard Corp. 
Sellers, Wm., & Co., Inc, 
Standard P ressed Steel Co. 
CRANES, Electric Traveling 
Morgan Engineering Co. 
Shepard Niles Crane & Hoist Corp. 
Hand Traveling 
Shepard Niles Crane & Hoist Corp. 


Locomotives 
Cullen-Friestedt Co. 
Hill Acme Co. 
Portable 


Canedy-Otto Mfg. Co. 
CUTTER GRINDERS 
See Grinding Machines, Universal, for 
Sharpening Cutters, Reamers, 
Hobs, Ete. 
CUTTERS, Gear 
Brown & Sharpe Mfg. Co. 
Ex-ell-O Corp. 
Fellows Gear Shaper Co. 
Michigan Tool Co. 
Morse ‘I'wist Drill & Mch. Co. 
National Broach & Mch. Co. 
(Gear Shaper) 
National Tool Co. 
Nativual Iwist Drill & Tool Co. 
Pratt & Whitney Co. 
Standard Tool Co. 
Union Twist Drill Co. 
Waltham Mch. Wks. 
Milling 
Barber-Colman Cc. 
Brown & Sharpe Mfg. Co. 
Carboloy Co., Inc. 
Columbus Die, Tool & Machine Co. 
Continental Tool Works Div. 
Detroit Tap & Tvol Co. 
Ex-Cell-Q) Corp. 
Firth-Ster!ing Steel Co. 
Gairing Tool Co. 
Gammons-Hoaglund Co. 
Gener e Too) Co. 
Gorton, George, Mch. Co. 
Haynes Stellite Co. 
Ingersoll Milling Mch. Co. 
Kearney & ‘Trecker Corp. 
Kennametal, Inc. 
McCrosky Tool Corp. 
Modern Tool Wks. 
Morse Twist Drill & Mch. Oo. 
National Tool Co. 
National hg Drill & Tool Oo. 
Nelco Tool ¢ 
Pratt & W hitney Co. 
Producto Machine Co. 
Reed-I’rentice Corp. 
Scully-Jones & Co. 
Standard Tool Co. 
Union Twist Drill Co. 


CUTTING COMPOUNDS 

See Compounds, Cutting, Grinding, Ete. 
CUTTING-OFF MACHINES 

Avey Drilling Machine Co, 

Bardons & Oliver, Inc. 

Bridgeport Safety Emery Wheel Co., inc. 


Landis Machine Co 
Abrasive Wheel 
Armstrong Brothers Tool Co, 
Bridgeport Safety Emery Wheel Co., Inc 
Campbell, Andrew C., Div. American 
Chain & Cable Co., Inc. 
Delta Mfg. Div. Rockwell Mfg. Co. 


Cold Saw 
See Sawing Machines, Circular. 
CUTTING-OFF TOOLS 
Armstrong Brothers Tool Co. 
Empire Tool Co 
Firth-Stening 8 Steel Co. 
Haynes Stellite Co. 
Luers, J. Milton 
Pratt & Whitney Co. 
Williams, J. H., & 


CUTTING-OFF WHEELS, Abrasive 

Bay State Abrasive Co. 

Carborundum Co. 

Norton 

Raybestos-Manhattan, Inc., 
Manhattan-Rubber Div. 


CYLINDER BORING MACHINES 
Baker Brothers, Inc. 
Seite ted Bch, T 
onsolida’ 1 
a ‘ool Corp. 


Ex-Cell-O Corp. 
Ingersoll Milling Mch. Co. 
Moline Tool Co. 
Sellers, Wm., & Co., Inc. 


CYLINDERS, Hydraulle 
American Hollow me Co. 
Anker-Holth Mfg. Co 

Barnes, — 8., Corp. 
Clearing Mch. Corp. 
Denison-Engineering Co. 
Galland-Henning Mfg. Co. 
Hanna Engrg. Works 
Hannifin Mfg. Co. 

dydraulic Press Mfg. Co. 





‘castings must be 


AND MACHINABLE 








ABSCO-MEEHANITE 


is the answer....- 








Whenever you have to select castings on the basis of a com- 
bination of properties, consider our experience. We produce 
three main classifications of Absco-Meehanite castings and 
within them nine types. Among them are metals which 
permit a wide range of choice and an unusually close con- 
trol of metal characteristics in relation to a specific service. 

For example, when the cam shown here was needed as 
a component in a piece of precision equipment, Absco- 
Meehanite was found to be the answer, furnishing castings 
that are strong and machinable ...a close-grained high 
strength iron combining such properties as freedom from 
distortion, rigidity, wear-resistance and an ability to take 
a high polish. 

American Brake Shoe Company’s practical knowledge 
of foundry techniques is another factor to consider in rela- 
tion to Absco-Meehanite castings. It has proved important 
to many whose need for castings is on a production-schedule 
basis. Write us and tell us your needs in detail. Let us tell 
you what type of metal we recommend. American Brake Shoe 
Company, 230 Park Ave., New York 17, N. Y. 


1. Strength (Shear, 5. Heat Resistance 
Compressive, Tensile 6. Toughness 
and Transverse) 7. Rigidity 
2. Impact Resistance 8. Machinability 
3. Corrosion Resistance 9. Pressure Tightness 
4. Wear Resistance 10. Vibration Absorption 
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= note Products Co. DESIGNERS, Machine and Tool 
Roektord , rn Tool Co. ade at cm Mchry. Co 
Skinner Chuck Co. pectic Ste a 


Ruthman Mchry. Co. 
Vinco Corporation 


Pneumatic 
Seen es ite. Co. DIAMONDS and Diamond Tools 
i Works Bausch & Lomb Optical Co. 
Hannifin Mfe. Co. Desmond-Stephan Mfg. Co, 
Hydraulic Products Co. Raybestos-Manhattan, Inc., 


Skinn Manhattan- _ Div. 
ae Chuck Co. Smit, J. K., 0. 
DEALERS, Machinery 


DIE CASTING MACHINES 
Besly, Chas. H., & Co. 


Hydraulic Press Mfg. Co. 
— > a Co. Kux Machine Co. 
unden onthron Madison-Kipp Corp. 
Ryerson, Joseph T., & Son, Inc. Reed-Prentice Corp 
Simmons Machine Tool Corp. ' 
DIE CASTING 
DEMAGNETIZERS . 


Blanchard Mch. Co. Soe 


sn a cee lg DIE CUSHIONS, Pneumatic 
Walker, O. 8., Co., Inc. Bliss, E. W., Co. 


Clearing Mch. Corp. 
Verson Allisteel Press Co. 


DIE INSERTS, Carbide 


Carboloy Co., Inc, 
Firth-Sterling Steel Co. 
Kennametal, Inc. 


DIE MAKERS’ SUPPLIES 
Baumbach, E. A., Mfg. Co. 
Danly Mch. Specialties, Inc. 
U. S. Tool Company, Inc. 


DIE MAKING MACHINES 
Grob Brothers 

Kearney & Trecker Corp. 
Oliver Instrument Co. 

DIE SETS, Standard 
Baumbach, E. A., Mfg. Co. 
Danly Mch. Specialties, Inc. 
Pratt & Whitney Co. 
Producto Machine Co. 


DIE SINKING MACHINES 
Cincinnati Milling Mch. Co. 








Should any part of a gear ger 




































tinuous teeth. 


cision generation produces 
the Gear with a Backbone. 

When you need gears, re- 
member that you can get 
Farrel-Sykes continuous 
tooth herringbone gears in 
any size from 1/4 inch to 20 
feet in diameter, 1/4 inch to 
60 inch face, 24 DP to 0.75 
DP. 

For further information 
on Farrel gears and gear 
units, write for descriptive 
bulletins. 


FB-349 


The center groove you've seen in some herringbone gears 
serves no useful purpose. It is given a free ride simply because 
the machines used in cutting the gears are unable to cut con- 









In Farrel-Sykes herringbone gears, the full face width is put 
to work transmitting power. In place of a tool-clearance groove, 
these gears have a backbone formed where the helices meet in 
the center. This backbone makes the teeth continuous across 
the face, providing extra strength and load-carrying capacity. 
The diagram illustrates how the Farrel-Sykes method of pre- 














The cutters of Farrel-Sykes machines 
reciprocate, one cutting when movement 
is in one direction and the other when 
the movement is reversed. Each ends 
its stroke at the center of the blank. As 
they cut they twist to generate the 
helices, and also slowly revolve in uni- 
son with the gear blank to generate the 
tooth contours precisely. 





FARREL-BIRMINGHAM COMPANY, INC. 
344 VULCAN ST., BUFFALO 7, N. Y. 


Plants: Ansonia, Derby and Stonington, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, Stonington, New York, Pittsburgh, Akron, Chicago, 
Los Angeles, Tulsa, Houston, Charlotte 


Favrel-Cirmingham 
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Gorton, George, Mch. Co. 
Pratt & Whitney Co. 
Reed-Prentice Corp. 


DIE SINKING PRESSES 
Baldwin-Southwark Corp. 
Kearney & Trecker Corp. 


DIE STOCKS 
See Stocks, Die. 


DIES, Lettering and Embossing 


Noble & Westbrook Mfg. Co. 
Sossner, Inc. 


DIES 

Sheet Metal, Eto. 
Baumbach, E. foo Mfg. Co. 
Bliss, E. W., 
Columbus Die, Tool & Mch. Co. 
Niagara Mch. & Tool Wks. 
Peck, Stow & Wilcox Co, 
Ruthman Mchry. Co. 
Taft-Peirce Mfg. Co. 
Verson Allsteel Press Co. 
V & O Press Co. 
Waltham Mch. Wks. 


Threading 


Butterfield Div., Union Twist Drill Co, 
Card, 8S. W., M 'g. Co. 

Eastern Mch. Screw Corp. 
Geometric Tool Co. 

Greenfield Tap & Die Corp. 
Hill Acme Co. 

Jones & Lamson Mch. Co. 
Landis Mch, Co., Inc, 
Modern Tool Works 

Morse Twist Drill & Mch. Co. 
National Acme Co. 

Oster Manufacturing Co. 
Pratt & Whitney Co. 
Standard Tool Co. 


Threading Opening 
Eastern Mch. Screw Corp. 
Errington Mechanical Laboratory 
Geometric Tool Co. 
Hill Acme Co. 
Jones & Lamson Mch., Co. 
Landis Mch. Co., Inc. 
Modern Tool Works 
National Acme Co. 
Oster Manufacturing Co. 


Thread Rolling 
Hanson-Whitney Mech. Co. 
Pratt & Whitney Co. 

Rolled Thread Die Co. 


DISCS, Abrasive 

Besly, Chas. H., & Co. 

Carborundum Co, 

Gardner Mch. Co. 

Norton Co. 

Raybestos-Manhattan, Inc., 
Manhattan-Rubber Div. 

Simonds Abrasive Co. 

Walls Sales Corp. 


DIVIDING HEADS 
See Index Centers, 


DOWEL PINS 

Allen Mfg. Co. 

Baumbach, E. A., Mfg. Co. 
Danly Mch. Specialties, Inc. 
U. S. Tool Co., Inc. 


DRAFTING MACHINES 
Universal Drafting Machine Co. 


DRAWING BOARDS AND TABLES 
Universal Drafting Machine Co. 


DRESSERS, Grinding Wheel 


Carboloy Co., Inc. 
Desmond-Stephan Mfg. Co. 
Hanchett Mfg. Co. 

Ideal Industries, Inc. 
Norton Co. 

Smit, J. K., & Co. 
Standard Tool Co, 

Vinco Corporation 


DRIFTS, ORILL 


Armstrong Bros. Tool Co. 
Standard Tool Co. 


DRILL HEADS 
Unit Type 


Barnes Drill Co. 
Rehnberg-Jacobson Mfg. Co. 


Multiple 
Baker Brothers, Inc. 
Barnes I rill Co. 
Buffalo Forge Co. 
Buhr Machine Tool Co. 
Delta Mfg. Div., Rockwell Mfg. Co. 
Errington Mechanical Laboratory 
Ettco Tool Co. 
Ex-Cell-O Corp. 
Langelier Mfg. Co. 
Moline Tool Co. 
National Automatic Tool Co. 
Thriftmaster Products, Div., 
Thomson Industries, Inc. 


DRILL SOCKETS 


Armstrong Bros. Too! Co. 
Cleveland Twist Drill Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Oo. 





_ tr anaes 


li Oo, 


ABLES 
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Pratt & Whitney Co. 
Scully-Jo' ones & Co. 
Standard Tool Co. 
Union Twist Drill Co. 


DRILL SPEEDERS 
Graham Mfg. Co., Inc. 
DRILL STANDS 

leveland Twist Drill Co. 
at i Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
Natior al Twist Drill & Tool Co. 
Standard Tool Co. 
Union Twist Drill Co. 


DRILLING MACHINES 
Automatic 

Avey Drilling Machine Co. 

Baker rothers, Inc. 

Barnes Drill Co. 

Barnes, W. F., & John Co. 

oom e Corp 

Bradford Machine Tool Co. 

Buhr Mactiine Tool Co. 

a sol uidated Mch. Tool Corp. 

TOS: 0. 

ey Mfg. & Mch. Co. 

Kingsbury Mch. Tool Corp. 

Langelier Mfg. Co. 

National Automatic Tool Co. 


Bench 


Ames, B. C., Co. 

Atlas Press Co. 

‘Avey Drilling Machine Co. 
Buffalo Forge Co. 
Canedy-Otto Mfg. Co. 
Delta Mfg. Div. Rockwell Mfg. Co. 
Dumore Co. 

Elgin Tool Wks., Inc, 
Fosdick Machine Tool Co. 
Henry & Wright Mfg. Co. 
Langelier Mfg. Co. 
Leland-Gifford Co. 

Moline Tool Co. 
Production Machine Co. 
Taylor Mfg. Co. 
Walker-Turner Co., Inc. 


Boller 
Cincinnati Bickford Tool Co. 
Foote-Burt Co. 
Sellers, Win., & Co., Inc. 


Gang 
Avey Drilling Machine Co. 
Baker Brothers, Inc, 
Barnes Irill Co. 
Bryant Machinery & Engineering Co. 
Canedy-Otto Mfg. Co. 
Cincinnati Bickford Tool Co. 
Consolidated Mch. Tool Corp. 
Cros Co. 
Delta Mfg. Div. Rockwell Mfg. Co. 
Foote-Burt Co. 
Fosdick Machine Tool Co. 
Ingersoll Milling Mch, Co. 
Langelier Mfg. Co. 
Leland-Gifford Co. 
Moiine Tool Co. 
National Automatic Tool Co. 
Production Machine Co. 
Producto Machine Co. 
Sellers, Wm., & Co., Inc. 


Horizontal Duplex 
Avey Drilling Machine Co. 
Baker Brothers, Inc. 
Barnes [rill Co. 
Barnes, W. F. & John, Co. 
Bradford Machine Tool Co. 
Conavlidated Mch. Tool Corp. 
Croas Co. 
Davis & Thompson Co. 
Frew Machine Co. 
Kingsbury Mch. Tool Corp. 
Langelier Mfg. Co. 
National Automatic Tool Co. 
Sellers, Wm., & Co., Inc. 
Sundstrand Mch. Tool Co. 
Inverted 
Baker Brothers, Inc. 
Barnes Iriul Co. 
Multiple Center Column Type 
Barnes Drill Co. 
Multiple Spindle 
Avey Drilling Machine Co. 
Baker ' Brothers, Inc, 
Barne * Drill Co. 
Barnes, W. F., & John, Co. 
Bans Mach ine Tool Co. 


Bradford Machine Tool Co. 

Bryant Machinery & Engineering Co. 
B fra ( Forge Co. 

Buhr Machine Tool Co. 

Cane ly-Otto Mfg. Co. 

Cincin int hati Bickford Tool Co. 

oe Mis, r ~~. Rockwell Mfg. Co. 


t Co 
Fosdick Sache Tool Co. 
Greenlee Bros. & Co. 
Henry & Wright Mfg. Co. 
Ingersoll Milling Mch. Co. 
K ry Mch. Tool Corp. 
Lang celler Mfg Co. 
iw land-Cifford Co, 
i ne Tool Co. 
Na al Automatic Tool Co. 

ait & Whitney Co, 

tion Mch. Co, 
fal ta, Wm., & Co., Inc. 
Taylor & Fenn Co. 
Radial 

American Tool Wks. Co. 
Canedy-Otto Mfg. Co. 
\ariton Machine Tool Co. 
innati Bickford Tool Co. 


ya Claz\oli-\ am adaeleltiaile)s) 


* Finer Finish 





Covot Liquid Grinding Compound 
has often proved to be the primary fac- 


tor in turning an unacceptable perform- 





ance into acomplete success. One user 
says: ‘When Codol replaced another 
fluid for grinding a crankshaft, wheel life 
jumped from 14 to 20 pieces and gumming dis- 
appeared.” Says another: “Of seven compounds 
tested, Codol produced the best finish.” And 
another: “Since standardizing on Codol for sur- 
face grinding, wheel and segment life has 
improved and rusting has been eliminated.” 

A Stuart Engineer will help you apply Codol 
to your advantage, whatever 
your grinding problems may be. 
Ask him to visit you. 


Write for ‘’ Up-to-Date 
Grinding Practice” 


p.A. Gtuart [il co. 


2739 SOUTH TROY STREET, CHICAGO 23, ILL. 


Stuart Oil Engineering Goes With Every Barrel 
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in a nutshell.... 





PERKINS Gear Engineering Service 


Here are the answers to the most important questions 
which buyers of custom-cut gears ask themselves when 
looking for a reliable source of supply. 


facilities? 
Our plant is equipped with the most modern machine 
tools necessary for the quantity production of precision 
gears to customers’ specifications. 
background? 


Perkins—as a source of supply for custom-cut gears— 
is accorded preferential status by hundreds of nation- 
ally and internationally known manufacturers. 


deliveries? 


A highly efficient inter-departmental follow-up system 
enables us to steadily maintain an unusually high per- 
centage of delivery promises. 


range of products? 


We produce Helical Gears, Bevel Gears, Ratchets, Worm 
Gears, Spiral Gears, Spur Gears and Ground Thread 
Worms in the following materials: Cast Iron, Steel, 
Bronze, Brass, Aluminum, Stainless Stee!, Cast Alloys, 
Monel Metal and Non-Metallic Compounds or 
Compositions. 


You furnish the specifications * We'll produce the gears 


PERKINS Precision, Custom-Cut 


PERKINS MACHINE & GEAR CO, Springfield 2, Mass. (FF ARS 
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Foote-Burt Co. 

Fosdick Machine Tool Co. 
Giddings & Lewis Mch. Tool Co. 
Sellers, Wm., & Co., Inc. 


Rall 
See Drilling Machines, Gang. 


Sensitive 





Atlas Press Co. 

Avey Drilling Machine Co. 
Buffalo Forge Co. 

Canedy-(itto Mfg. Co. 

Delta Mfg. Div. Rockwell Mfg. Cx 
Foute- Burt Co. 

Fosdick Machine Tool Co. 

Henry & Wright Mfg. Co. 
Langelier Mfg. Co, 
Leland-Giffurd Co. 

Moline Tvol Co. 

National Automatic Tool Co. 
Pratt & Whitney Co, 

Production Mch. Co. 

Producto Machine Co. 

Ryerson, Joseph T., & Son, Inc. 
Taylor & Fenn Cu. | 
Taylor Mfg. Co. | 


Upright 
Atlas Press Co. 
Avey Drilling Machine Co. 
Baker Brothers, Inc. 
Barnes Drill Co. 
Barnes, W. F. & John, Co. 
Bryant Machinery & Engineering Co 
Buffalo Forge Co. 
Canedy-Utto Mfg. Co. 
Cincinnati Bickford Tool Co. 
Consolidated Mch. Tool Corp. 
Cross Co. 
Davis & Thompson Co. 
Delta Mfg. Div. Rockwell Mfg. Co 
Foote-burt Co. 
Fosdick Machine Tool Co. 
Ingersoll Milling Mch. Co. 
Langelier Mfg. Co. 
Leland-Gifford Co, 
Moline Tool Co. 
National Automatic Tool Co. 
Production Mch. Co. 
Producto Machine Co. 
Rehnberg-Jacobson Mfg. Co. 
Rogers Machine Works, Inc. 
Ryerson, Joseph T., & Son, Inc. 
Sellers, Wm., & Co., Inc. 
Taylor Mfg. Co. 


Wall Radial 


Canedy-Otto Mfg. Co. 
Cleveland Punch & Shear Works Co. 
Consolidated Mch. Tool Corp. 


DRILLS 

Center 
Cleveland Twist Drill Co. 
Gairing Tool Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney Co. 
Standard Tool Co. 
Union Twist Drill Co. 
Warner & Swasey Co. 


Core 


Carboloy Co., Inc. 

Ex-Cell-O Corp. 

Firth-Sterling Steel Co. 
Gairing Tool Co. 

Haynes Stellite Co. 

Morse Twist Prill & Mch. Oo. 
National Twist Drill & Tool Co. 
Scully-Jones & Co. 

Standard Tool Co. 

Union Twist Drill Co. 


Portable Electrio 
Dumore Co. 
Ryerson, Joseph T., & Son, Inc. 


Portable Pneumatic 


Ingersoll-Rand Co. 
Rotor Tool Co. 


Ratchet 


Anmstrong Bros. Too! Co. 
Cleveland Twist Drill Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
Nationa) Twist Drill & Tool Co. 
Pratt & Whitney Co. 
Standard Tool Co. 

‘nion Twist Drill Co. 





Twist 
Carboloy Co., Inc. 
Cleveland Twist Drill Co. 
Firth-Sterling Stee] Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
Nationa] Twist Drill & Tool Co. 
Pratt & Whitney Co. 
Standard Tool Co. 
Union Twist Drill Co. 


Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Oo. 
National Twist Drill & Tool Co. 
Standard Tool Co. 

Union Twist Drill Co. 


DUPLICATORS 
Rockford Machine Tool Co. 


DUST CONTROL SYSTEMS 
Breuer Electric Mfg. Co. 


Pangborn Corp. 
Schneible, Claude B., Co. 
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DYNAMOMETERS FORMING AND STAMPING MCHS. FURNITURE, Shop ey + Mte. Co. 
te. Co Cincinnati Shaper Co. Stand res ‘ rown & Sharpe Mig. 
Taylor Mig. Co: U. S. Tool Co., Inc. andard Pressed Steel Co, Federal Products Corp. 
ELECTRICAL EQUIPMENT GAGE BLOCKS Scherr, George, Co., Inc. 
evdrail Corp: FORMING TOOLS or Tool Blanks Johansson Div., Ford Motor Co. a Go. t 
ee Electric Co. Brown & Sharpe Mfg. Co. Pratt & Whitney Co. enat L's. Co. — 
Teal Industries, Ine, Firth-Sterling Steel Co. Tone ae Co., Inc. : : coe 
Richardson-Allen Corp. National Rroach & Mch. Co. an Keuren Co. Electric 
Westingivuse kiectrac Corp. Pratt & Whitney Co. GAGES, Comparator American eae Instruments Corp. 
: Pratt & Whitney Co. 
, A 
ELEVATORS FRAMES, Machinery, Welded ee Neignt 
Otis Electric Co. Mahon, R. C., Co. Federal Products Corp 


EMERY WHEELS 
See Grinding Wheels. 


EMERY WHEEL DRESSERS 
See Uressers, Grinding Wheel. 


ENGRAVING MACHINES 
Gorton, George, Mch. Co. 


EXTRACTORS, Screw 


Greentield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 


FACING MACHINE 
Ex-Cell-V) Corp. 


FANS, Exhaust, Electric Ventilating 


Buffalo Forge Co. 
General Electric Co. 


FEEDS FOR PRESSES, Automatic 


Cleveland Punch & Shear Works Co. 
Pec, Stuw & Wilcux Co. 

5.4 5S. Machine Wks. 

U. 8. Tool Co., Inc 

Vv & U I’ress Co. 


FILES 
Simonds Saw & Steel Co. 


Machine 
Oliver Instrument Co. 


Rotary 
Haskins, R. G., Co. 
Lewis, B. C., Mfg. Co., Inc. 
Lincoln Park Industries, Inc. 
Pratt & Whitney Co. 
Strand, N. A., & Co. 


FILTERS, AIR 
United States Electrical Tool Co. 


FILTERS, COOLANT AND OIL 


Cure Engineering Corp, 
Frantz, 8. G., Co., Ine. 


FILING MACHINES, Dies, Eto. 
Ales, B. C., Co. 

DwAll Co, 

Grob Brothers 

Oliver Instrument Uo. 


FITTINGS, HYDRAULIO 


Hydraulic Press Mfg. Co. 
Watsou-Stillmau Co, 


FLEXIBLE COUPLINGS 
Bee Couplings, Flexible. 


FLEXIBLE SHAFT EQUIPMENT 
Ibumure Co. 
Hastine, R. G., Co. 

Lewis, B. C., Mfg. Co., Ine. 
Pratt & W hitney Co. 

Btrand, N. A., & Co. 
Walker-Turuer Co., Inc. 


FORGINGS (Upsetting) MCHS. 
Ajax Manufacturing Co. 
Baldwin-Southwark Co. 
Hill Acme Co. 
FORGINGS 

Drop 
Bethlehem Steel Co. 
Kropp F meee 
Williazos, J. H., & Co. 


Hollow Bored 
American se Boring Co. 
Bethleiem Steel Co. 

Iron and Steel 
Ret? ™m Steel Co. 
Jones A (.aughlin Steel Corp. 


Kroy Furge Co. 
Morga:, Engineering Co. 
Stex rovement tk Forge Co. 


Manganese, Bronze, Etc. 
Cram» Brass & Iron Foundries Div. 


Upset 
Bet em Steel Co, 
K rge Co, 
W 8, J. LL, & Co. 
FORMING AND BENDING MCHS. 
Ba Southwark Corp. 
Be 1 Steel Co. 
; iy ati Shaper Co. 


‘le d Punch & Shear ae Co. 
Ce ulated Mch. Tool Corp. 
Ha fin Mfg Co. 

iranlic Press Mfg. Co, 

wrote Mfg. Co. 


FRICTION MATERIAL 
(Brake Lining and Clutch Facing) 
Raybestos-Manhattan, Inc., 
Manhattan-Rubber Div. 
FURNACES, Equipment for Loading 


Hardness 
Leeds & Northrup Co. 
Heat-Treating 
General ‘on Co. 
Hayes. C 1. Ine. 
Leeds & Northrup Co. 
Westinghouse Electric Corp. 


Jonew & Lamson Machine Co. 
Pratt & Whitney Co. 
Scherr, George, Co., Inc. 
Sheftield Corp 
Woodworth, N. A., Co. 
Depth 
American Measuring Instruments Corp. 
Brown & Sharpe Mfg. Co. 
Federal Products Corp. 
Scherr, George, Co., Inc, 
Standard Gage Co., Inc. 
Starrett, L. S., Co 
Dial 


American eagusins Instruments Corp. 
Ames, B. C., 


American Measuring Instruments Corp. 
Brown & Sharpe Mfg. Co. 
Scherr, George, Co., Inc. 
Standard Gage Co. 
Starrett, L. 8., Co. 
Plug, Ring and Snap 
American Measuring Instruments Corp. 
Axelson Mfg 
Brown & Sharpe Mfg. Co. 
Carbolvy t‘v., Inc. 
Ex-(Cell-C) Corp 
Federal Products Corp. 
Firth-Sterling Steel Co, 
Greenfield Tap & Die Corp. 
Haynes Stellite Co. 
Kennametal, Inc. 








5762 DUNHAM RD., BEDFORD, OHIO 


2 HERES A NEW, ADJUSTABLE 


CHUCKING 
REAMER... 


THAT ASSURES 
FAST, ACCURATE 
PRODUCTION 


After months of careful research and actual 
production tests, Lempco is now ready to offer 
you the best adjustable chucking reamer ever 
made. It is made in two styles. Model C has a 
straight shank. Model CT has a tapered shank. 
The new Lempco Reamer can be used in place 
of any standard reamer without changing set 
up. They will produce a smooth finish even 

when used to finish holes with keyways, 
slots, oil grooves or other interruptions. 






















Lempco Chucking Reamers are available 
in sizes from %” to 1%". 
expansion range of .025” to .031” accord- 
ing to size. These reamers are not de- 
formed when expanded. They have straight 
line expansion, thus assuring a constant 
cutting surface over the entire length of 
the blade at all times 
resharpened 8 to 10 times, then eco- 
nomically replaced. 


They have an 


. Blades can be 


Decide right now to buy Lempco Ad- 
justable Chucking Reamers. They will 
enable you to get better and more 
accurate production. 


Write today for full details and prices of the 
new Lempco Chucking Reamer. 
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Woody Spencer’s Tapping Tips aren’t published to 
supply technical information on tapping problems. 
They merely aim to help with hints, suggestions or 
short cuts that someone has found handy in making 
routine tapping jobs go a little smoother or quicker. 


For technical information and suggestions on 
specific problems, send us complete details of the 
job .... material, diameter, depth, whether the hole 
is through or blind, lubricant, etc. Our engineers 
will be glad to give you definite suggestions cover- 
ing your problem. 


*NOTE: Woody Spencer’s Tapping Tips will appear 
here as often as Woody gets time to write them 
up. “Look for them. 


Woody Spencer’s Handy Tap guide is packed with 
useful information on tapping. It’s free. Write for 
your copy on the Company letterhead. 


THE RIGHT TAP AT THE RIGHT 


Ceveland 8, Ohic 
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» SFINIdS BY GOOM 





Lincoln Park Industries, Inc. 
Merz Engineering Co. 

Morse Twist Drill & Machine Co. 
Pratt & Whitney Co. 

Scherr, George, Co., Inc. 
Sheffield Corp. 

Standard Gage Co., Inc. 
Starrett, L. S., Co. 

Stiger Precision Products Co. 
Van Keuren Co. 

Vinco Corp. 

Woodworth, N. A., Co. 


Surface 
American Measuring Instruments Corp 
Brown & Sharpe Mfg. Co. 
Columbus Die, Tool & Mch. Co. 
Standard Gage Co., Inc. 
Starrett, L. S., Co. 


Taper 
Brown & Sharpe Mfg. Co. 
Johansson Div., Ford Motor Co. 
Pratt & Whitney Co. 
Sheffield Corp. 
Standard Gage Co., Inc. 
Starrett, L. S., Co. 
Vinco Corporation 

Thread 
American Measuring Instruments Corp 
Axelson Mfg. Co. 
Rath, John, & Co., Inc. 
Brown & Sharpe Mfg. Co. 
Detroit Tap & Tool Co. 
Federal Products Corp. 
Greenfield Tap & Die Corp. 
Hanson-Whitney Machine Co 
Jones & Lamson Machine Co. 
Lincoln Park Industries, Inc. 
Merz Engineering Co. 
Pratt & Whitney Co. 
Sheffield Corp. 
Starrett, L. S., Co. 
Vineo Cornoration 
Woodworth, N. A., Co. 


GASKETS 

Garlock Packing Co. 

Ravhestos-Manhattan, Inc., 
Manhattan-Rubber Div. 


GEAR BLANKS, Non-Metallic 
Braun Gear Co 

Ganschow Gear Co. 

General Electric Co. 
Westinghouse Flectric Corp. 


GEAR BURNISHING MACHINES 
Fellows Gear Shaper Co. 


GEAR CHECKING INSTRUMENTS 
AND EQUIPMENT 

Rrown & Sharne Mfg. Co. 

Fellows Gear Shaper Co. 

Gleason Works 

Michigan Tool Co. 

National Rrnach & Mch. Co. 

Pratt & Whitney Co. 

Scherr, George, Co., Inc. 

Vinco Corporation 


GEAR CUTTING MACHINES, 

Bevel (Generator) 
Bilgram Gear & Machine Wks. 
Gleason Works 

(Rotary Cutter) 

Newark Gear Cutting Machine Co. 
Producto Machine Co. 
Waltham Mch. Wks. 


GEAR CUTTING MACHINES, 
Helical and Spur (Hub) 

Barber-Colman Co. 

Farrel-Rirmingham Co., Inc. 
(Shaper or Planer Type) 

Fellows Gear Shaper Co. 

National Too] Co. 

Newark Gear Cutting Machine Co. 

New Jersey Gear & Mfg. Co. 

Triplex Machine Tool Corp. 


Shear-speed Type 
Michigan Tool Co. 


GEAR CUTTING MACHINES, 
Splral-Bevel 


Gleason Works 


GEAR CUTTING MACHINES, 
Worm and Worm Wheels 

Barber-Colman Co. 

Fellows Gear Shaner Co. 
(Straight and Hourglass Type) 

New Jersey Gear & Mfg. Co. 

Producto Machine Co. 


GEAR FINISHING MACHINES 
Fellows Gear Shaper Co, 

Michigan Tool Co. 

GEAR GRINDING MACHINES 


Fitchburg Grinding Mch. Oop. 
Gleason Works 

Pratt & Whitney Co. 

Vinco Corporation 


GEAR HARDENING MACHINES 


Fellows Gear Shaper Co. 
Gleason Works 


GEAR LAPPING MACHINES 
Fellows Gear Shaper Co. 

Gleason Works 

Michigan Tool Co. 

National Broach & Mch. Co. 


GEAR MOTORS 
See Speed Reducers. 
GEAR SHAVING MACHINES 


Fellows Gear Shaper Co. 
National Broach & Mch. Co. 
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Farrel-Birmingham Co., Inc. 
ellows Gear Shaper Co. 
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National Tool Co. 

Newark Gear Cutting Machine Oo, 
Pratt & Whitney Co. 

scherr, George, Co., Inc. 

Vinco Corp. 


CEAR TESTING MACHINERY v \ SBE 8G 
suai Southen Op \ X on RASS SHE 


im utili 





aim | ota 
GEAR TOOTH GRINDING REST ual iret a! eee 
Utility Tool & Mfg. Co. ail = fail 
<r 1 
Cut ‘ 


i ; 
| if 
Atlantic Gear Works, Inc. \ | ; Lic ~ = 


GEARS 


Automotive Gear Works, Inc. | aod 
Baush Machine Tool Co, 

Beaver Gear Works, Inc, 
Bethlehem Steel Co. 

Bilgram Gear & Machine Works 
Boston Gear Works, Inc, 

Braun Gear Co. 

Cincinnati Gear Co. 

Cleveland Worm & Gear Co. 

Cone Drive Div., Michigan Tool Co. 
DelLaval Steam Turbine Co. 
Detroit Bevel Gear Co, 

ldiefendorf Gear Corp. 

Earle Gear & Mch. Co. 
Eberhardt-Denver Co. 

Fairfield Mfg. Co. 
Farrel-Birmingham Co., Inc, 
Fellows Gear Shaper Co. 

Foote Bros. Gear & Machine Corp. 
Ganschow Gear Co. 

Gear Specialties 

General Electric Co. 

Gleason Works 

Grant Gear Wks., Inc. 

Hartford Special Mchy. Co. 
James, D. O., Mfg. Co. 
Massachusetts Gear & Teol Co. 
Meisel l’ress Mfg. Co. 

Michigan Tool Co. 

Newark Gear Cutting Machine Oo. 
New Jersey Gear & Mfg. Co. 

Ohio Gear Co. 

Perkins Mch. & Gear Co. 
Philadelphia Gear Works 
Pittsburgh Gear & Machine Co. 
Sier-Rath Gear Co., Inc. 

Stahl Gear & Machine Co, 

Taylor Mch. Co. 

Technical Products Co. 
Westinghouse Electric Corp. 


Molded 
Foote Bros. Gear & Machine Corp. 
Philadelphia Gear Works 
Westinghouse Electric Corp. 


Rawhide and Non-Metalllo 
Atlantic Gear Works, Inc. 
Boston Gear Works, Inc. 
Braun Gear Co. 
Cincinnati Gear Co. 
Diefendorf Gear Corp. 
Earle Gear & Mch. Co. 
Foute Bros. Gear & Machine Corp. 
Ganschow Gear Co. 
General Electric Co. 
Grant Gear Works, Inc. 
Hartford Special Mchy. Co. 
James, D. O., Mfg. Co. 
Massachusetts Gear & Tool Co. 
Meisel l’ress Mfg. Co. 
Philadelphia Gear Works 
Stahl Gear & Sf vty ny ns d placing i d f th formance expected 

ah] Gear a e Co. icki e perior 

| we shag Fg @ Picking up a load and placing it edge o Pp pe 
Westinghouse Electric Corp. 


on the exact right spot is only as of them. 
GENERATORS, ELECTRIC 


General Electric Co. efficient as the crane that lifts and 
Lincoln Electric Co. 


Master Electric Co. 


* * * 


Our staff of engineers are ready today to 


Someone tie & > carries and lowers its cargo. help you to plan a better, more economical 
: . . Write them. 
e0eeLes Balanced drive gears with auto- handling system. Write the 
American Optical Co. ‘ ; ; : 
GRADUATING MACHINES matic oil bath lubrication—perma- 
Gorton, G » Mch. Co. " ieee 
Noble & Westbrook Affe. Co. nent alignment—anti-friction bear- 
cones ings—give Shepard Niles cranes 
Cities Seerten Oil Co. at ; 
Shel tM Go tne. precision control operation and 
Standard Oil Co, (India oa 
Sun Oil Co, acon more dependability under constant 
exan b 
ee load handling. Shepard Niles cranes 
GRINDERS . ; 
Carbide Tool are designed and built for tough, 
Oliver Instrument Co. : : 
Sundstrand Mch. Tool Co. long service with a thorough knowl- 
Die and Mold 


Consolidated Mch. Tool Corp. 


Dumore Co. 

Haskins, R. G., Co. > For smooth, constant, dependable lifting 
Pratt & Whitney Co. and handling, select a Shepard Niles hoist. 
Olistone, for Wooworking Tools The completeness of the Shepard Niles 
Mummert-Dixon Co. line of electric hoists permits the selection 
Senate CRAN F £ 6 0 | ST C0 ” p 0 RATI 0 N of the most arene lifting and load- mov- 

m ; 

Cleveland Pneumatic Tool Co. ing equipment for any requirement 


Ingersoll-Rand Co. 
Madison-Kipp Corp. 


Rotor Tool Co. 444 SCHUYLER AVE. e MONTOUR FALLS, N. Y. 
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Light Weight 
Instant Acting 


UNION 
CHAIN 
HOIST 


The Acme model illustrated is one of a large 
line of hoists manufactured by Union. Its 
outstanding feature is the instant acting 
raising or lowering of the unloaded bottom 
hook without overhauling the hand chain. It 
can be raised instantly to load by pulling the 
slack end of the load chain, lowered to work by pulling the 
ratchet cord and pulling the hook down. The ratchet pawl cannot 
be released while the hoist is loaded. This instant acting feature 
gives the Union Acme Hoist a great advantage over other types 
of hand hoists for many classes of work. It’s light in weight and 
can be easily moved from place to place and is particularly 
suitable for work in its capacities of 4 to 
11% tons. The chain guide is snagproof and 
will not bind or catch hand chain. 

















Many years of trouble-free life are built into 
every Union Hoist, the best on the market 
today. Eighty years of continuous, successful 
manufacturing and experience are behind 
all Union Manufacturing Company’s 
products. Our own jobbing foundry provides 
essential parts, so necessary to quality 
control of hoist parts. Write for catalog 
describing our complete line of chain hoists; 
also ask for catalogs on Union Chucks, 
the broadest line of chucks in the world. 








Some territories for Union Hoists available. 
Write now for further details. 


UNION MANUFACTURING COMPANY 


300 CHURCH STREET, NEW BRITAIN, CONNECTICUT 
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Portable Electric and Toolpost 
Dumore Co. 
Haskins, RK. G., Co. 


GRINDING MACHINES 


Abrasive Belt 
Delta Mfg. Div. Rockwell Mf, 
DvAll Co, ~om 
Hill Acme Co. 
Mattison Mch. Wks. 
Porter-Cable Machine Co. 
Production Machine Co. 
Walker-Turner Co., Inc. 
Walls Sales Corp. 


Bench 
Atlas Press Co. 
Crvata) Lake Grinders 
Delta Mfg. Div. Rockwell Mfg. Co. 
Hardinge Brothers, Inc. 
Rivett Lathe & Grinder, Inc. 
Ryerson, Joseph T., & Son, Inc. 
Walker-Turner Co., Inc. 


Broach 
Gear Grinding Machine Co. 


Camshaft 
Landis Tool Co. 
Norton Co, 


Carbide Tool 
Carboloy Co., Inc. 
Ex-t'ell-«) Corp. 
Oliver Instrument Co. 


Centerless 
Cincinnati Grinders, Inc. 
Heald Machine Co. 
Landis Tvol Co. 
Triplex Machine Tool Corp. 


Chaser or Die 
Eastern Mch. Screw Corp. 
Fitchburg Grinding Mch. Corp. 
Geometric Tool Co. 
Landis Machine Co., Inc. 


Chucking 


Bryant Chucking Grinder Co. 
Fitchburg Grinding Mch. Corp. 


Crankshaft 
Landis Tool Co. 
Norton Co. 


Cylinder 
Bryant Chucking Grinder Co. 
Heald Machine Co. 
Landis Tool Co, 


Cylindrical 
Arter Grinding Machine Co. 
Brown & Sharpe Mfg. Co. 
Cincinnati Grinders, Inc. 
Crystal Lake Grinders 
Fitchburg Grinding Mch. Corp. 
Landis Tool Co. 
Modern Tuol Wks. 

(Cons. Mch. Tool Corp.) 
Morse Twist Drill & Mch. Co. 
Norton Co. 

Pratt & Whitney Co. 

Rivett Lathe & Grinder, Inc. 
Thompson Grinder Co, 
Triplex Machine Tool Corp. 


Diso 
Besly, Chas. H., & Co. 
Gardner Machine Co. 
Hanchett Mfg. Co. 
Porter-Cable Machine Co. 
Production Mch. Co. 


Drill 
Delta Mfg. Div. Rockwell Mfg. Co. 
Galhneyer & Livingston Co. 
Oliver Instrument Co. 
Sellers, Wm., & Co., Inc. 
Union Twist Drill Co. 


Face 
Abrasive Mch. Tool Co. 
Hanchett Mfg. Co. 
Oliver Instrument Co. 


Flexible Shaft 
See Flexible Shaft Equipment. 


Gear Tooth 
Gear Grinding Machine Co. 
National Tool Co. 
Pratt & Whitney Co. 


For Sharpening Turning and 
Planing Tools 
Delta Mfg. Div. Rockwell Mfg. Co. 
Vliver Instrument Co, 
Production Mch. Co. 
Sellers, Wm., & So., Inc. 
Walker, 0. S., Co., Inc. 
Waltham Mch. Wks. 


Internal 


Bryant Chucking Grinder Co. 
Heald Machine Co. 
Laniis Tool Co, 
Modern Tool Wks. 

(Cons. Mch. Tool Corp.) 
Rivett Lathe & Grinder, Inc. 


Jig 
Moore Special Tool Co., Inc. 
Knife and Shear Blade 


Bridgeport Safety Emery Wheel Co., Inc. 
Hill Acme Co. 








For 
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Piston Ring Erie Foundry Co. HOBBING MACHINES Chain, Ete. 
arter Grinding Machine Co. Sellers, Wm., & Co., Inc. See Gear Cutting Machines, Helical and Kyerson, Joseph T., & Son, Inc. 
Bridge! satety Emery Wheel Co., Inc. WANGERS, Shaft ae —_ , and Gear Cutting Ma- Union Mfg. Co. 

Heald 5 —_ me Boston Gear Works, Inc. Cae, WEE Gnd Werte Waar Electric 

Foote Bros. Gear & Machine Corp. HOBS » . 
Boyar-Shultz Corp. Hill Acme Co. Philadelphia Gear Works 
- Hyatt Bearings Div., Barber-Colman Co. Shepard Niles Crane & Hoist Corp. 
Pulleys General Motors Sales Corp. Brown & Sharpe Mfg. Co. Union Mfg. Co. 
Abrasive Mch. Tool Co. Sellers, Wnm., & Co., Inc. Michigan Toul Co. HONES 
diel, Balt Race, Bre. 8 K F Industries, Inc. National Twist Drill & Tool Co. 
Radial, Ba . Standard Pressed. Steel Co. ‘ew Jersey Gear & Mfg. Co. ‘‘arborundum Co. 
Landis Tool Co. Union Twist Drill Co. 


Radius, Link 


Consolidated Mch. Tool Corp. 
Sundstraud Mch. Tool Co. 

Ring Wheel 
Besly, Chas. H., 


& Co. 
Bridgeport Safety Emery Wheel Co., Inc. 
Gardner Machine Co. 


Roll 
Farrel-Birmingham Co., Inc. 
Landis Tool Co 
Norton Co. 

Spline 


Fitchburg Grinding Machine Corp. 
Gear Grinding Machine Co. 
Vinco Corporation 


Surface 
Abrasive Mch. Tool Co. 
Arter Grinding Machine Co. 
Blanchard Mch. Co. 
Brown & Sharpe Mfg. Co. 
DoAll Co. 
Foote-Burt Co. 
Gallmeyer & Livingston Co. 
Gardner Mch. Co. 
Hanchett Mfg. Co. 
Heald Machine Co. 
Hil! Acme Co. 
Leach, H., Machinery Co. 
Mattison Machine Works 
Norton Co. 
Pratt & Whitney Co. 
Producto Machine Co. 
Reid Bros. Co., Inc. 
Robot Machinery Co. 
Thompson Grinder Co. 
Walker, O. 8., Co., Inc. 


Tap 
Ex-Cell-O Corp. 
Jones & Lamson Mch. Co. 
Thread 
Ex-Cell-O Corp. 
Jones & Lamson Mch. Oo, 
Landis Machine Co., Inc. 


Universal, for Sharpening Cutters, 
Reamers, Hobs, Etc. 
Barber-Colman Co. 
Brown & Sharpe Mfg. Co. 
Cincinnati Milling Mch. Co. 
DoAll Co. 
Fellows Gear Shaper Co. 

(Ilelical Gear Shaper Cutters) 
Fitchburg Grinding Mch. Corp. 
Gallmeyer & Livingston Co. 
Ingersoll Milling Mch. Co. 


Landis Tool Co, 
LeBlond, R. K., Mch. Tool Co. 
Norton Co. 
Oliver Instrument Co. 
Pratt & Whitney Co. 
Thompson Grinder Co. 
Union Twist Drill Co. 

Worm 
Gear Grinding Machine Co. 
Jones & Lamson Mch. Co. 
Pratt & Whitney Co. 
GRINDING WHEELS 
American Emery Wheel Works 


Bakelite Corp. 
ao State Abendive Co. 
Chas. H., & Co, 


Blanch 1ard Mch. Co. 


— igey port a Safety Emery Wheel Co., Ine. 
horas 


Co. 
Electro "> Mefractories & Alloy Corp. 


Ray bestos- Manhattan, Inc., 
Ma: hattan-Itubber Div. 
Simonds Abrasive 
Vitrified Wheel Co. 
OVING TOOL, INTERNAL 
Wa! ies Kohinoor, Ine. 
HA — _— 
B ba 
Cha:nhe vena Bugineering Co. 
indry Co. 
sn Engineering Co. 


Forging Alr 


NM 


1 Co. 


Pneumatic 
snd Peneumatic Tool Co. 
Kipp Corp. 
Power 
ll Co. 
ernan-Terry Corp. 
«work-Whiting Div. of Whiting Corp. 
Soft 
ambersburg Engineering Co. 
S & H. Soft Hammer Products Co. 
: Steam 
Chambersburg Engineering Co. 


Micromatic Hone Corp. 
Moline Tool Co. 
Sunnen Products Co. 


HONING MACHINES, Internal 


HARDENING EQUIPMENT, 

aia en 
Lepel High Frequency Laboratories, Inc. 
Ohio lOhanikebatt Co. 


HOIST HOOKS 
Bethlehem Steel] Co. 


Williams, J. H., & Co. (Cylinder) 
HARDNESS TESTING Barnes Drill Co. 
INSTRUMENTS neeonimane CONVEYING Barnes, W. F. and John, Co. 


Micromatic Hone Corp. 
Moline Tool Co. 
Sunnen Products Co. 


HONING MACHINES, External 
Rarnes Prill Co. 
Micromatic Hone Corp. 


Shore Instrument & Mfg. Co. 

Wilson Mechanical Instrument Co., Inc. 
HEAT TREATMENT OF STEEL 
Bennett Metal Treating Co. 

Ohio Gear Co. 

Pittsburgh Gear Mch. (o. 


Master Electric Co. 

Shepard Niles Crane & Hoist Corp. 
HOISTS, Alr 

Hauna Engineering Works 


Ingersoll-Rand Co. 





BLANKING PIERCING 


EXTRUDING 
ONINYOI 


COMPLETE 


PER 
STROKE 


COINING 
ONIMVUG 


BROACHING SPECIAL 


50 TON DIEING MACHINE 





Saving you 60 to 90% on Complete- 
per-stroke Stamping Production... 


Because of its unique construction, the Dieing Ma- 
chine offers one unmatched combination of High 
Production and High Precision. One Dieing Ma- 
chine often out-produces 5 to 10 conventional 
presses and operators at tremendous savings. Im- 
portant savings in dies are realized, often as high 
as 80% to 90%. Precision of product can consist- 
ently be held within .0002” limits when required. 
Let us assist you in planning Dieing Machine sav- 
ings on your quantity stampings. 


REQUEST ILLUSTRATED “CATALOG 46” 


HENRY & WRIGHT MFG. CO. 


460 Windsor Street HARTFORD 1, CONN. 


RY 8 WB 
EING MAC! 
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HOSE, Leather, Rubber, Metallic, Etc. 
American Metal Hose Div., 
American Brass Co. 
Cleveland [’neumatic Tool Co, 
Raybestos-Manhattan, Inc. 
Manhattan-Rubber Div. 


HYDRAULIC MACHINERY, 
Tools and Equipment 

Baldwin-Southwark Corp. 

Barnes, John S., Corp. 

Bethlehem Steel Co. 

| age age Steel Fary. & Mch. Co. 

Bliss, E. W., Co. 

Chambersburg Engineering Co. 

Cross Co. 

Denison Engineering Co. 

Elmes Engineering Works 

Farquhar, A. B., Co. 

Hannifin Mfg. Co. 

Hydraulic Press Mfg. Co. 

Hydropress Co., Inc. 

Lake Erie Engineering Corp. 

Oilgear Co. 

Rockford Machine Tool Co. 

Sundstrand Mch. Tool Co. 

Watson-Stillman Co. 


HYDRAULIC POWER UNITS OR 
TOOL HEADS 

Anker-Holth Mfg. Co. 

Barnes Drill Co. 

Barnes, John S., Corp. 

Barnes, W. F. and John, Co. 

Ex-Celi-0 Corp. 

Hannifin Mfg. Co. 

Hydraulic Machinery, Inc. 

National Automatic Tool Co. 


HYDRAULIC, Tool Head or Power Unit 
Barnes Drill Co. 
National Automatic Tool Co. 
New Britain-Gridley Mch. Div. 
New Britain Machine Co. 


INDEX CENTERS 
Abrasive Mch. Tool Co. 
Brown & Sharpe Mfg. Co. 
Kempsmith Mch. Co. 
Vinco Corporation 


INDEXING and Spacing Fixtures 
Grinders & Fixtures, Inc. 
Hartford Special Mchry. Co. 
Vinco Corporation 

INDICATOR, Dial 

American Measuring Instrument Corp. 
Ames, B. C., Co. 

Brown & Sharpe Mfg. Co. 

Federal Products Corp. 

Standard Gage Co., Inc. 

Starrett, L. S., Co. 


Speed 
Bristol Co. 
Brown & Sharpe Mfg. Co. 
Starrett, L. S., Co. 
Veeder-Root, Inc. 


Test 
Brown & Sharpe Mfg. Co. 
Federal Products Corp. 
Standard Gage Co., Ine, 
Starrett, L. S., Co. 


INDUCTION HEATING EQUIPMENT 


Lepel High Frequency Laboratories, Inc. 
Ohio Crankshaft Co. 


INGOTS, Manganese, Bronze and Brass 
Cramp Brass & Iron Foundries Div. 


INTENSIFIERS, Hydraullo 
Baldwin-Southwark Corp. 
Elmes Engineering Works 
Farquhar, A. B., Co. 
Hydraulic Press Mfg. Co. 
Morgan Engineering Co. 
Watson-Stillman Co. 


JACKS, Planer 

Armstrong Bros. Tool Co. 

JIG BORER 

See Boring Machines, Jig. 
JIGS AND FIXTURES 
American Measuring Instruments Corp. 
American Type Foundries, Inc. 
Columbus Die, Tool & Mch. Co 
Ex-Cell-O Corp. 

Hartford Special Mchry. Co. 
Ingersoll Milling Mch. Co. 
Merz Engineering Co. 
Sundstrand Mch. Tool Co. 
Vinco Corporation 
KEYSEATE = 

Baker Bros., 

Consolidated Mich, Tool Corp. 
Davis Keyseater Co. 

Lapointe Machine Tool Co. 


KNURL HOLDERS 


Brown & Sharpe Mfg. Co. 
Graham Mfg. Co., Inc. 
Pratt & Whitney Co. 


KNURLING TOOLS 


Armstrong Bros. Tool Co. 
Fakes, Joseph B., & Co. 
Graham Mfg. Co., Inc. 
Pratt & Whitney Co. 
Williams, J. H., & Co. 


LAPPING MACHINES 
Cincinnati Grinders, Inc. 


Ex-Cell-O Corp. 

Fellows Gear Shaper Co. 
Norton Co. 

Sommer & Adams Co. 
Spitfire Tools, Inc. 


LATHE ATTACHMENTS 
American Tool Wks. Co. 
Atlas Press Co. 

Bradford Machine Tool Co. 
Gisholt Mch. Co. 

Hendey Machine Co. 

Jones & Lamson Mech. Co. 
LeBlond, R. K., Mch. Tool Co. 
Lodge & Shipley Mch. Tool Co. 
MeCrosky Tool Corp. 
Monarch Mch. Tool Co. 
Newton Mfg. Co. 

Pratt & Whitney Co. 
Reed-Prentice Corp. 

Rivett Lathe & anne, Inc. 
Seneca Falls Mch. 

South Rend Lathe wia., Inc. 
Springfield Mch. Tool Co. 
Stark Tool Co. 

Sundstrand Mch. Tool Co. 
Warner & Swasey Co. 


LATHE AND GRINDING DOGas 


Armatrong Bros. Tool Co. 
Williams, J. H., & Co. 


LATHES 
Automatio 
} Machine Co. 


Stanntt ‘Mich. Co. 
Goas & DeTeeuw Mech. Co. 
Jones & Lamson Meh, Co, 
LeBlond. RK... Meh. Tool Co, 
Lodge & Shipley Mch. Tool Co. 
Monarch Mech. Tool Co. 
National Acme Co. 
New Rritain-Gridley Mch. Div., 
New Rritain Machine Co, 
Porter-Cable Machine Co. 
Potter & Iohncton Mch. Co. 
Pratt & Whitnev Co. 
Reed-Prentice Corp. 
Seneca Falls Mech. Co. 
Rundatrand Mch. Tool Co. 
Wickes Bros. 


Axles and Shaft 
Consolidated Mch. Tool Corp. 
Croae Cn om 


TeRiond, R. K., Mech. Tool Co, 
Lodge & Shipley Mch. Tool Co. 
Sellers, Wm.. & Co., Inc. 
Seneca Falla Mech (Co. 
Sundstrand Mch. Tool Co. 


Bench 
Ames, B. C., Co. 
Amer Precision Mch. Wks. 
Atlas Presa Co. 
Elgin Tool Wks., Inc. 
Hardinge Rrothers, Tne. 
TeRiond. R. K.. Mch. Tool Ceo. 
Pratt & Whitney Co. 
Rivett Tathe & Grinder, Inc. 
Seneca Falla Mch. Co. 
Sheldon Meh. Co. 
South Rend Lathe Wks. 
Stark Tool Co. 


Boring 
Gisholt Mch. Co. 
LeBlond, R. K., Mch. Tool Co. 
Lodge & Shipley Mch. Tool Co, 
Wickes Bros. 


Brass Workers’ 
Acme Machine Too! Co. 
Bardons & Oliver, Inc. 
Gisholt Mch. Co. 
Seneca Falls Mch. Co. 
Springfield Mch. Tool Co. 
Warner & Swasey Co. 


Crankshaft 
Geneetiated Mch. Tool Corp. 
Cross C 


LeRlond, B.x. = Tool Co. 
Sundstrand Mch. Tool Co. 
Wickes Bros. 


Double-End 
Consolidated Mch. Tool Corp. 
LeBlond, R. K., Mch. Tool Co. 
Sundstrand Mch. Tool Co. 
Wickes Bros. 


Engine and Toolroom 
Acme Machine Tool Co. 
American Tool Wks. Co. 
Atlas Presa Co. 
Axelson Manufacturing Co. 
Bradford Machine Tool Co, 
Consolidated Mch. Tool Corp. 
Hendey Se Co. 
LeBlond, R. K., Mch. Tool Co. 
Lehmann Machine Co. 
Lodge & Shipley Mch. Tool Co. 
Logan Engineering Co. 
Mackintosh & Hemphill Co. 
Monarch Mch. Too! Co. 
Morey Machinery Ce., Inc. 
Pratt & Whitney Co. 
Reed-Prentice Corp. 
Rivett Lathe & Grinder, Inc. 
Seneca Falls Mch. Co. 
Sheldon Mch. Co. 
Sidney Machine Tool Co. 
Simmons Machine =~ Corp. 
South Bend Lathe W 
Springfield Mch. Toul ¢ Co. 
Wickes Bros. 
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Extension Bed and Gap 
Gisholt Mch. Co. 
LeBlond, R. K., Mch. Tool Co. 
Lodge & Shipley Mch. Tool Co. 
Seneca Falls Mch. Co. 
South Bend Lathe Wks. 
Warner & Swasey Co. 


Gun 
Consolidated Mch. Tool Corp. 
LeBlond, R. K., Mch. Tool Co. 
Lodge & awe —_ Tool Co. 
Seneca Falls M 
Springfield Mch. “Toot Co. 
Wickes Bros. 


Manufacturing Type 


Lipe-Rollway Corporation 
Lodge & Shipley Mch. Tool Co. 


Spinning 
See Chucking Machines. 


Toolroom 
See Lathes, Engine and Toolroom. 


Turret 
Acme Machine Tool Co. 
Bardons & Oliver, Inc. 
Brown & Sharpe Mfg. Co. 
Bullard Company 
Foster Div., y aoe Detrola Corp. 
Gisholt Mech. 
Hardinge teen, Inc. 

(Bench or Cabinet Dounting) 
Jones & Lamson Mch. Co. 
LeBlond, R. K., Mch. Tool Co. 
Morey Machinery Co. 

National Acme Co. 

Oster Mfg. Co. 

Potter & Johnston Mch. Co. 
Production Machine Co. 
Rivett Lathe & Grinder, Inc. 
Simmons Machine Tool Corp. 
South Bend Lathe Wks., Inc. 
Springfield Mch. Tool Co. 
Stark Too! Co. 

Stearns-Roger Mfg. Co. 
Warner & Swasey Co. 


Turret Automatio 
Potter & Johnston Mch. Co. 


Vertical Turret 
Bullard Company 
Rogers Machine Works, Inc. 


LEVELS 

Pratt & Whitney Co. 
Starrett, L. S., Co. 
Universal Boring Mch. Co. 


LUBRICANTS, Including Extreme 
Pressure (EP) Machinery 
Lubricants 

Cities Service Oil Co. 

Gulf Oil Corp. 

Shell (il Co., Ine. 

Sinclair Kefining Co. 

Socony Vacuum Oil Co., Inc. 

Standard Oil Co. (Indiana) 

Stuart, D. A., Oil Co., Ltd. 

Sun Oil Co. 


Texas Co. 

Tide Water Associated Oil Co. 

LUBRICATING SYSTEMS 

Madison-Kipp Corp. 

Manzel Brothers Co. 

Rivett Lathe & Grinder, Inc. 

MACHINISTS’ SMALL TOOLS 

See Calipers, Hammers, Wrenches, 
Drills, Taps, Ete. 

MANDRELS 

Ssa Arbors and Mandrels. 


MARKING MACHINES AND 
DEVICES 


Colonial Broach Co. 

Ideal Industries, Inc. 

Noble & Westbrook Mfg. Co. 
Soasner, Inc. 

MEASURING MACHINES AND 
INSTRUMENTS, PRECISION 
American Measuring Instruments Corp. 

Federal Products Corp. 

Hanson-Whitney Mch. Co. 

Norma-Hoffmann Bearings Corp. 

Pratt & Whitney Co. 

Scherr, George, Co., Ine, 

Van Keuren Co. 

Vinco Corporation 

MEASURING WIRES, 
Thread, Spline and Gear 

American Measuring Instruments Corp. 

Van Keuren Co. 

METAL DISINTEGRATOR 

Elox Corp. 


METALS, Bearing 

See Bearings, Bronze, Babbitt, Ete. 
and Bushings, Brass, Bronze, Etc. 

METALS, Perforated 

Chicago Perforating Co. 

METERS 

See Recording Instruments. 

MICROMETERS 


Bath, John, & Co., Inc. 
Brown & Sharpe Mfg. Co. 


Davis & Thompson Co, 
Pratt & Whitney Co. 
Scherr, George, Co., Inc. 
Starrett, L. 8 

Van Keuren Co. 


MICROSCOPES, Toolmakers 


Bausch & Lomb Optical Co. 
Scherr, George, Co., Inc. 


MILLING ATTACHMENTS 
Brown & Sharpe Mfg. Co. 
Cincinnati Milling Machine Co. 
Consolidated Mch. Tool Corp, 
Elgin Tool Wks., Inc. 
Ingersoll Milling Mch. Co, 
Kearney & Trecker Corp. 
Kempsmith Mch. Co. 
Porter-Cable Machine Co. 
Reed-Prentice Corp 

Rivett Lathe & Grander, Ine. 
Sundstrand Mch. Tool Co. 
Van Norman Co. 


MILLING MACHINES 
Automatio 


Cnicinnnati ae) Machine Ge. 
Consolidated Mch. Tool Corp, 


Cross Co. 

Ingersoll Milling Mch. Co. 
Jones & Lamson Mch. Co. 
Kearney & Trecker Corp. 

Sundstrand Mch. Tool Co. 
U. 8. Tool Company, Inc. 


Bench 


Burke Machine Tool Co. 
Hardinge Brothers, Inc. 
(Bench or Pedestal Type) 
Pratt & Whitney Tool Co. 
Stark Tool Co. 
Circular Continuous 


Consolidated Mch. Tool Corp. 
Croas Co. 


Davis & Thompson Co. 
Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 
Sundstrand Mch. Tool Co. 
Die Sinking 
See Die Sinking Machines. 


Duplex 


Cincinnati Milling Machine Co. 
Consolidated Mch. Tool Corp. 


Cross Co. 

Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 
Taylor & Fenn Co. 


Hand 
Burke Machine Tool Co. 
Frew Machine Co. 
Nichols, W. H., & Sons 
Sundstrand Mch. Tool Co. 
Van Norman Co. 


Horizontal, Plain and Universal 
Brown & Sharpe Mfg. Co. 
Cincinnati Milling Machine Co. 
Consolidated Mch. Tool Corp. 
Cross Co. 

DoAll Co. 

Frew Machine Co. 

Gorton, George, Mch. Co. 
Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 
Kempsmith Mch. Co. 
Machinery Mfg. Co. 

Ohio Machine Tool Co. 
Producto Machine Co. 
Sidney Machine Tool Co. 
Simmons Machine Tool Corp. 
Sundstrand Mch. Tool Co. 
Van Norman Mch. Too! Co. 


Lincoln Type 


Brown & Sharpe Mfg. Co. 
Sundstrand Mch. Tool Co. 

Planer Type 
Cincinnati Planer Co. 
Consolidated Mch. Tool Corp. 
Davis & Thompson Co. 
Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 
Sellers, Wm., & Co., Inc. 
Stokerunit Corp. 


Planetary 
Cross Gear & Machinery Co. 


Ram Type, Universal 
Van Norman Co. 


Vertical 
Brown & Sharpe Mfg. Co. 
Cincinnati Milling Machine Co. 
Consolidated Mch. Tool Corp. 
Cross Co. 
DoAll Co. 
Gorton, George, Mch. Co. 
Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 
Machinery Mfg. Co. 
Pratt & Whitney Co. 
Reed-Prentice Corp. 
Sidney Machine Tool Co. 
Sommer & Adams Co. 
Sundstrand Mch. Tool Co. 
Taylor & Fenn Co. 


MODEL AND EXPERIMENTA!: 
WORK 
See Special Machinery Tools. 
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LD AND DIE COPYING 
mA CHINES 
Gorton, George, Mch. Co. 


MOLDING MACHINES, 
Plastic Products 


Hydra tlie Press Mfg. Co. 
Reed-P’rentice Corp. 
Watsor.-Stillman Co. 


MOLYSDENUM 
Climax Molybdenum 


MOTORS, Electric 
Dumore ‘ so. 


Genera! Electric Co. 

Lincoln Electric Co. 

Master - lectric Co. 

Reliance Electric & Engrg. Co. 
Star Electric Motor Co. 
Westinghouse Electric Corp. 


MOUNTINGS, RUBBER, JOINTS 
AND COUPLINGS 


Lord Manufacturing Co. 
Raybestos-Manhattan, Inc., 
Manhattan Rubber Div. 


MULTIPLE-SLIDE FORMING 
MACHINES 


Baird Machine Co. 
U. 8. Tool Co., Inc. 


NAME PLATES 
Noble & Westbrook Mfg. Co. 


NIBBLING MACHINES 
Campbell, Andrew C., Div., American 
Chain & Cable Co., Inc. 
Gray Machine Co. 
Nickel 
International Nickel Co. 


NIPPLE THREADING MACHINERY 
Landis Mch. Co., Ine. 

Oster Manufacturing Co. 

NUMBERING MACHINES 

Noble & Westbrook Mfg. Co. 


NUT SETTING EQUIPMENT 

See Screw Driving and Nut Setting 
Equipment. 

NUT TAPPERS 

See Bolt and Nut Machinery. 


NUTS, Cold Forged, Wing and Cap 
Parker-Kalon Corp. 
Republic Steel Corp. 

(Union Drawn Steel Div.) 
NUTS, Self-Locking 
Elastic Stop Nut Corp. of America 


NUTS, Thumb or Wing and Cap 
Repablic Steel Corp. 
(Union Drawn "Bteel Div.) 
Williams, J. H., & Oo. 
OIL CAPS 
Besly, Chas. H., & Co. 
Gits Bros. Mfg. Co. 
Trico Fuse Mfg. Co. 
OIL EXTRACTORS 
DeLaval Separator Co. 


OIL GROOVERS 
Hanson- Whitney Mch. Co. 


Ol. HOLE COVERS 
Gits Kiros. Mfg. Co. 


OILERS AND LUBRICATORS 
Gits Er 08. Mfg. Co. 


Ma i-Kipp Corp. 
Manze i + Co. 
» Fuse Mfg. Co. 
OIL Cutting 
Cimeoo! Div., _Cincinnatl Milling 
Machine 
Cit. Service Oil Co. 
Gulf 1] Corp, 
s il Co., Ine. 
stu D. a, Oil Co., Ltd. 
Sun Co. 
Te * 
ss 


ater Associated Oil Co. 


Lubricating 
Bs Chas. | & Co. 
wit ervice Oil Co. 
& il Corp. 
1 Co., Ine. 
- r ‘Refining Co. 
= Y¥ Vacuum Oil Co. Inc. 
St.ccard Oil Co. (Indiana) 
Stuart, D. A., Oil Co., Ltd. 
Sun Oil Co, 
Texas Co, 


Tide Water Associated Oil Co. 


* Quenching and Tempering 
Cities Service Oil Co. 


Stuart, D. A., Oil Co., 


Soluble 


See Compounds, Cutting, Grinding, 
Metal Drawings, Etc. 


ORDNANCE MACHINES, Special 
Rehnberg-Jacobson Mfg. Co. 


PACKING, Leather, Metal, Rubber, 
Asbestos, Etc. 

Garlock Packing Co. 

Raybestos-Manhattan, Inc., 
Manhattan Rubber Div. 

Watson-Stillman Co. 


PARALLELS 

Brown & Sharpe Mfg. Co. 
Johansson Div., Ford Motor Co. 
Starrett, L. S., Co. 

Taft- Peirce Mic. Co. 

Walker, O. S., Co., Inc. 


PATTERNS, WOOD 
Mummert-Dixon Co. 


PHOSPHOR BRONZE—See Bronze. 


PILLOW BLOCKS 
Norma-Hoffmann Bearings Corp. 
S K F Industries, Inc. 

Standard Pressed Steel Co. 


PIPE, BRASS AND COPPER 
American Brass Co. 


PIPE bs A AND THREADING 
MACHIN 

Foote-Burt oa 

Landis Mch. Co., Inc. 

Oster Manufacturing Co 


PIPE JOINTS, SWIVEL 
Chicksan Co. 


PIPE, STEEL 
Allegheny ror. Steel Corp. 
Bethlehem Steel Co. 
Jones & Laughlin Steel Corp. 
National Tube Co. 

(U. 8. Steel Corp. Div.) 
Republic Steel 

(Union Drawn Steel Be.) 
Ryerson, Joseph T., & Son, Ine. 


PIPE TONGS 
Williams, J. H., & Co. 


PISTON PINS 
Bell Engineering Co. 


PLANER ATTACHMENTS 
Cincinnati Planer Co. 
Consolidated Mch. Tool Co. 
Hanson-Whitney Mch. Co. 
Rockford Machine Tool Co. 


PLANERS 
Baldwin-Southwark Corp. 
Cincinnati Planer Co. 
Consolidated Mch. Tool Corp. 
(Incl. Plate, Rotary and Crank Types) 
Ohio Machine Tool Co. 
Rockford Machine Tool Co. 
Sellers, Wm., & Co., Inc. 


Openside 


Cincinnati Planer Co. 
Rockford Machine Tool Oo. 


PLASTICS and Plastic Products 
Bakelite Corp. 


PLATE ROLLS 
Baldwin-Southwark Corp. 
Bethlehem Steel Co. 

Cleveland Punch & Shear Wks. Oo. 
Consolidated Mch. Tool Corp. 
Hannifin Mfg. Co. 

Ryerson, Joseph T., & Son, Inc. 


PLATES, Surface 
Brown & Sharpe Mfg. Co. 
Ideal Industries, Inc. 
Jones Machine Tool Wks., Inc. 
Rotor Tool Co. 
Scherr, George, Co., Inc. 
Taft-Peirce Mfg. Co. 

. 8. Tool Company, Inc. 
Vinco Corporation 


PNEUMATIC EQUIPMENT 
Anker-Holth mite. Co. 

Bliss, E. W., 

Hanna Engineering Works 
Hannifin Mfg. Co. 
Ingersoll-Rand Co. 

Valvair Corp. 


POLISHING LATHES and Machines 


Besly, Chas. H., & Co. 
Bridgeport Bafety Emery Wheel Co., Inc. 


DoAll Co. 

Gardner Machine Co. 
Production Mch. Co. 
Sundstrand Mch. Tool Co. 


POLISHING TOOLS, Portable 


Stow “a > 
Strand, N , & Co. 


PRESSES 

Arbor 
Baldwin-Southwark Corp. 
Canedy-Otto Mfg. Co. 
Dake Engine Co. 
Elmes Engineering Works 
Famco Machine Co. 
Farquhar, A. B., Co. 
General Manufacturing Co. 
Hannifin Mfg. C 
Lempco Prodecta, Inc. 
Sheldon Mch. Co. 
ee anaes Co. 


mn, K 
Broaching 
American Broach & Mch. Co. 
Bliss, E. W., Co. 


General Manufacturing Co. 
Lapointe Machine Tool Co. 
Oilgear Co. 

Peck, Stow & Wilcox Co. 
V & O Press Co. 
Watson-Stillman Co. 


Extrusion 
Hydraulic Press Mfg. Co. 
ENe BOs inte Oa 
e Erie En " 
Watson-Stillman Co, 


Foot 
Baird Machine Co. 
Bliss, KE. W., Co. 
Etna Machine Co. 
Famco Machine Co. 
Niagara Machine & Tool Wks. 
Peck, Stow & Wilcox Co. 
Taylor & Fenn Co. 
V & O Press Co. 


Forging 
Ajax Manufacturing Co. 
Baldwin-Southwark Corp. 
Bethlehem Steel Co. 
Bliss, E. W., 
Clearing Mch. Co. 
Cleveland Punch & Shear Works Co. 
Erie Foundry Co. 
Farquhar, A. B., Co. 
Henry & Wright’ Mfg. Co. 
Hydraulic Press Mfg. Co. 
Hydropress Co., Inc. 
Lake Erie Engineering Corp. 
Morgan Engineering Co. 
Niagara Machine & Tool Wks. 
Peck, Stow & Wilcox Co. 
Verson Allsteel Press Co. 
V & O Press Co. 
Watson-Stillman Co. 
Zeh & Hahnemann Co. 


Hydraulic 
American Broach & Mch. Co. 
Baldwin-Southwark Corp. 
Bethlehem Steel Co. 
Birdsboro Steel Fdry. & Mch. Co. 
Bliss, E. W., Co. 
Clearing Mch. Co. 
Colonial Broach Co. 
Dake Engine Co. 
Denison Engineering Co. 
Elmes Engineering Co. 
Erie Foundry Co. 
Farrei-Birmingham Co., Ine. 
Farquhar, A. B., Co. 
Hannifin Mfg. Co. 
Hydraulic Press Mfg. Co. 
Hydropress Co., Inc. 
Lake Erie Engineering Co. 
Lapointe Machine Tool Co. 
Morgan Engineering Co. 
Oilgear Co. 
Verson Allsteel Press Co. 
Warren City Mfg. Co. 
Watson-Stillman Co. 
Wilson, K. R. 


Percussion 
Wilson, K. R. 


Screw 
Bliss, E. W., Co. 
General Manufacturing Co. 
Niagara Machine & Tool Wks. 
Zeh & Hahnemann Co. 


Sheet Metal Working 

Baldwin-Southwark Corp. 
Bliss, E. Co. 
Cincinnati Shaper Co. 
Clearing Mch. Co. 
Cleveland Punch & Shear Works Co. 
Consolidated Mch. & Tool Corp. 
Famco Machine Co. 
Farquhar, A. B., 
Henry & Wright Mfg. Co. 
Hydraulic Press Mfg. Co. 
L & J Press Corp. | 
Lake Erie Engineering Corp. 
Niagara Machine & Tool Wks. 
Peck, Stow & Wilcox Co. 
Quickwork-Whiting Div. of Whiting Corp. 
Steelweld Mchry. Div. of Cleveland 

Crane & Engrg. Co. 


Verson Allsteel Press Co. 
V & O Press Co. 

Warren City Mfg. Co. 
Watson-Stillman Co. 
Zeh & Hahnemann Co. 


Straightening 
Baldwin-Southwark Corp. 
Canedy-Otto Mfg. Co. 
Colonial Broach Co. 
Consolidated Mch. Tool Corp. 
Elmes yy wy Works 
Farquhar, A. B., 

General wa Co. 
Hannifin Mfg. Co. 

Hydraulic Press Mfg 

Jones Machine Tool Whe, Inc. 
Lempco Products, Inc. 

Morgan Engineering Co. 
Oilgear Co. 

Springfield Mch. Tool Co. 
Watson-Stillman Co. 


te +4 PAPER, BLUE, WHITE, 
Ozalid Products Div. General Aniline 
& Film Corp. 


PROFILING MACHINES 
Consolidated Mch. Tool Corp. 
Frew Machine Co. 

Gorton, George, Mch. Co. 
Leland-Gifford Co. 

Morey Machinery Co., Inc. 
Pratt & Whitney Co. 
Reed-Prentice Corp. 


PULLEYS 

Boston Gear Works, Inc. 

DoAll Co, 

Foote Bros. Gear & Machine Corp. 
Hill Acme Co. 

Sellers, Wm., & Co., Inc. 


Friction Clutch 
Brown & Sharpe Mfg. Co. 


PUMPS, Coolant, Lubricant and Oil 
Brown & Sharpe Mfg. Co. 

DeLaval Steam Turbine Co. 
Ingersoll-Rand Co. 

Ruthman Machinery Co. 

Tuthill Pump Co. 

Viking Pump Co. 


Hydraulic 
Baldwin-Southwark Corp. 
Barnes, John 8., Corp. 
Bethlehem Steel Co. 
Brown & Sharpe Mfg. Co. 
DeLaval Steam Turbine Co. 
Elmes Engineering Works 
Hydropress Co., Inc. 
Ingersoll-Rand Co. 
Lapointe Machine Tool Co. 
McIntyre Co. 

Oilgear Co. 

Sundstrand Mch. Tool Co. 
Tuthill Pump Co. 

Viking Pump Co. 
Watson-Stillman Co. 


Pneumatic 
Ingersoll-Rand Co. 


Rotary 
Brown & Sharpe Mfg. Co. 
DeLaval Steam Turbine Co. 
Tuthill Pump Co. 
Viking Pump Co. 


PUNCHES AND DIES 
See Dies, Sheet Metal, etc. 


PUNCHES, CENTERING 
Cleveland Punch & Shear Works Co. 


PUNCHING MACHINERY 

Buffalo Forge Co. 

Cincinnati Shaper Co. 

Cleveland Punch & Shear Works Oo. 

Consolidated Mch. Tool Corp. 

Hannifin Mfg. Co. 

Niagara Machine & Tool Wks. 

Peck, Stow & Wilcox Co. 

Ryerson, Joseph T., & Son, Inc. 

Steelweld Mchry. Div. of Cleveland 
Crane & Engrg. Co 

Watson-Stillman Co. 


PUNCHING AND RIVETING 
MACHINES 


Hannifin Mfg. Co. 


PRYROMETERS 

Bristol Co. 

Leeds & Northrup Co. 

Shore Instrument & Mfg. Co. 


RACK CUTTING MACHINES 
AND ATTACHMENTS 


Gould & Eberhardt 


RACKS, GEAR, CUT 

Atlantic Gear Works, Inc. 

Boston Gear Works, Inc. 

Brown & Sharpe Mfg. Co. 

Fellows Gear Shaper Co. 

Foote Bros. Gear & Machine Corp. 
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Nartford Special Mchry. Co. 
James, D. O., Mfg. Co. 
Massachusetts Gear & Tool Co. 
Meisel l’ress Mfg. Co. 
Philadelphia Gear Works 
Stahl Gear & Machine Co. 


REAMER HOLDERS 
Gairing Tool Co. 

Gisholt Machine Co. 
Landis Mch. Co., Inc, 
Lipe-Rollway Corporation 
McCrosky Tool Corp. 
Scully-Jones & Co. 
Warner & Swasey Co. 


REAMERS 

Barber-Colman Co. 

Butterfield Div., Union Twist Drill Co. 
Carboloy Co., Inc. 

Cleveland Twist Drill Co. 
Columbus Die, Tool & Mch. Co. 
Ex-Cell-O Corporation 
Firth-Sterling Steel Co. 
Gairing Tool Co. 
Gammons-Hoaglund Co. 
Genesee Tool Co. 

Gisholt Machine Co. 

Greenfield Tap & Die Corp. 
Haynes Stellite Co. 
Lipe-Rollway Corporation 
McCrosky Tool Corp. 

Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney Co. 
Scully-Jones & Co. 

Standard Tool Co. 

Tungsten Carbide Tool Co. 
Union Twist Drill Co. 


Adjustable 

Barber-Colman Co. 
Carboloy Co., Inc. 
Cleveland Twist Drill Co. 
Ex-Cell-O Corporation 
Virth Sterling Steel Co. 
Gairing Tool Co. 
— Machine Co. 
Greenfield Tap & nay Corp. 
McCrosky Tool C 
Morse Twist Drill « ‘Mch. Co. 
Pratt & Whitney Co. 
Rogers, John M., Tool Corp. 
Standard Tool Co. 
Taft-Peirce Mfg. Co. 

Union Twist Drill Co. 


Taper Pin 


Butterfield Div., Union Twist Drill Co. 
Gammons-Hoaglund Co. 

Greenfield Tap & Die Corp. 
Lipe-Rollway Corporation 

Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 

Pratt & Neen Co. 

Standard Tool C 

Union Twist DAit Co. 


REAMING MACHINES 
Van Norman Co. 


RECORDING INSTRUMENTS 
For Counting 
National Acme Co. 


For Electricity 


Bristol Co. 
General Electric Co. 
Leeds & Northrup Co. 


For Pressure 


Bristol C 
Leeds & Nerthrep Co. 


For Speed 


Bristol Co. 
Leeds & Northrup Co. 


For Temperature 


Bristol Co. 
Leeds & Northrup Co. 


REELS, Stock, Standard and Automatic 
S & S Mch. Wks. 
U. S. Tool Company, Inc. 


REFRACTORIES, Heat Treating 
Furnace 
Norton Co. 


REGULATORS, Temperature 


Bristol Co. 
General Electric Co. 
Leeds & Northrup Co. 


REMOVERS, Japan, Enamel, Etc. 
Oakite Products, Inc. 


RETAINING RINGS FOR 
BEARINGS, ETC. 


Waldes Kohinoor, Inc. 


RHEOSTATS 


Allen-Bradley Co. 
General Electric Co. 


RIVET SETS 


Bethlehem Steel Co. 
Cleveland Pneumatic Tool Co. 
Cleveland Punch & Shear Works Co. 


RIVETERS, Hydraulic 


Sethlehem Steel Co. 
Hanna Engineering Works 
Hannifin Mfg. Co. 
Hydraulic Press Mfg. Co. 
Morgan Engineering Co. 


Pneumatic 
Cleveland Pneumatic Tvol Co. 
Grant Mfg. & Mch. Co. 
Hanna Engineering Works 
Hannifin Mfg. Co. 
Ingersoll-Rand Co. 
Ryerson, Joseph T., & Son, Inc. 


RIVETING MACHINES 
Buffalo Forge Co. 

Conan’ Riveters, Inc, 
Grant Mfg. & Mch. Co. 
Hanna Engineering Works 
Hannifin Mfg. Co. 

Peck, Stow & Wilcox Co. 
Producto Machine Co. 


RIVET MAKING MACHINES 
Hill Acme Co. 


RIVETS 


Republic Steel Corp., 
(Union Drawn Steel Div.) 


RUBBER PRODUCTS 


Raybestos-Manhattan, Inc., 
Manhattan Rubber Div. 


RULES, Steel 

Brown & Sharpe Mfg. Co. 
Scherr, George, Co., Inc. 
Starrett, L. S., Co. 


RUST PREVENTATIVE 


Oakite Products, Inc. 
Scherr, George, Co., Inc. 


SAND BLAST EQUIPMENT 
See Blast Cleaning Equipment. 


Carborundum Co. 

Delta Mfg. Div. Rockwell Mfg. Co. 
Ingersoll-Rand Co. 

Porter-Cable Machine Co. 

Rotor Tool Co. 

Sundstrand Mch. Tool Co. 

Walls Sales Corp. 


SAW BLADES, HACK 

Armstrong-Blum Mfg. Co. 
Simonds Saw & Steel Co. 

Starrett, L. S., Co. 


SAW SHARPENING MACHINES 
Earle Gear & Mch. Co. 

Huther Bros. Saw Mfg. Co., Inc. 
Scherr, George, Co., Inc. 


SAWING MACHINES 
Circular 

Consolidated Mch. Tool Corp. 

Earle Gear & Mch. Co. 

Etna Machine Co. 


Friction 
Ryerson, Joseph T., & Son, Ine. 


Metal Cutting Band 
Armstrong-Blum Mfg. Co. 
Avey Drilling Machine Co 
Delta Mfg. Div. Rockwell Mfg. Co. 
DoAll Co. 
Grob Brothers 
Huther Bros. Saw Mfg. Co., Inc. 
Ryerson, Joseph T., & Son, Inc. 
Simonds Saw & Steel Co, 


Power Hack 
Armstrong-Blum Mfg. Co. 
Ryerson, Joseph T., & Son, Inc. . 


SAWS, Circular Metal Cutting 
Brown & Sharpe Mfg. Co. 
Consolidated Mch. Tool Corp. 
Espen-Lucas Machine Works 
Genesee Tool Co. 

Huther Bros. Saw Mfg. Co., Inc. 
National Twist Drill & Tool Co. 
Simonds Saw & Steel Co. 
Standard Tool Co. 

Union Twist Drill Co. 
Walker-Turner Co., Inc. 


Metal Cutting Band 
Armstrong-Blum Mfg. Co 
Delta Mfg. Div. Rockwell Mfg. Co. 
DoAll Co., Inc. 
Huther Bros. Saw Mfg. Co., Inc. 
Ryerson, Joseph T., & Son, Inc. 
Starrett, L. S., Co. 
Tannewitz Works 
Walker-Turner Co., Inc. 
Wells Manufacturing Corp. 


Screw Slotting 
Barber-Colman Co. 
Brown & Sharpe Mfg. Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Simonds Saw & Steel Co. 
Standard Tool = 
Starrett, L. S., 
Union Twist Drill Co. 


SCRAPERS, Hand and Power 
Anderson Bros. Mfg. Co. 
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SCREW DRIVING AND NUT 
SETTING EQUIPMENT 
Errington ee al Laboratory 

Haskins, lt. G., 
Ingersoll-Rand c o. 
Procunier Safety Chuck Co. 
Strand, N. A.. & Co. 


SCREW MACHINES, Automatic, 
Single and Multiple Spindle 

Rrown & Sharpe Mfz. Co. 

Cleveland Automatic Machine Co. 

Cone Antomatic Machine Co., Ine. 

Foote-Burt Co. 

Greenlee Bros. & Co. 

National Acme Co. 

New Britain-Gridley Mch. Div., 
New Britain Machine Co. 

Scherr, George, Co., Inc. 

Triplex Machine Tool Corp. 

SCREW MACHINES, Hand 

See also Lathes, Turret. 

Acme Machine Tool Co. 

Rardons & Oliver, Inc. 

Brown & Sharpe Mfg. Co. 

Ciaholt Meh. Co. 

Hardinge Rrothers. Inc. 

Jones & Lamson Machine Co. 

Rivett Lathe & Grinder, Inc. 

Simmons Machine Tool Corp. 

Stark Tool Co. 

Warner & Swasey Co. 


SCREW MACHINE TOOLS 
AND EQUIPMENT 

Rardones & Oliver. Tne. 

Rrown & Sharpe Mfg. Co. 

Cleveland Automatic Machine Co. 

Gisholt Meh. Co. 

Greenlee Bros. & Co. 

TIonee & Lamson Machine Co. 

Landis Mch. Co., Ine. 

National Acme Co. 

New Britain-Gridley Mch. Div., 
New Rritain Machine Co. 
Potter & Tahnston Machine Co. 

N an T. Tools 
Warner & Swasey Co. 


SCREW MACHINE WORK 


Aluminum Co of America 
Fastern Mech. Screw Corp. 
Morse Twist Drill & Mch. Co. 
National Acme Co. 

Standard Pressed Steel Co. 


SCREW PLATES 
Resly, Chas. H., & Co. 

Rnutterfleld Niv.. Trion Twist Drill Co. 
Card, S. W., Mfg. Co. 

Greenfield Tan & Die Corp. 

Morse Twist Drill & Mch. Co. 

Pratt & Whitney Co. 


SCREWS 
Cap. Set, Safety Set and Machine 

Allen Mfz Co. 
American Hardware Co. 
American Screw Co. 
Atlas Rolt Screw Co. 
Bristol Co. 
Central Screw Co. 
Chandler Products Corp. 
Continental Screw Co. 
Corbin Screw Co. 
Eleo Tool & Screw Corp. 
General Screw Mfg. Co. 
Harper, H. M., & Co. 
Holo-Krome Screw Corp. 
International Screw Co. 
Tamson & Sessions Co. 
Milford Rivet & Machine Co. 
National Acme Co. 
National Tack Co. 
National Screw & Mfg. Co. 
New England Screw Co. 
Parker, Chas., Co 
Parker-Kalon Corn. 
Pawtneket Screw Co. 
Phenll Mfc. Co. 
Reading Screw Co. 
Renuhlic Steel Corp. 

(Tnion Drawn Steel Div.) 
Russell Ravteal & Ward Bolt 

& Nut Co. 
Senvill Mfg. Co. 
Sonthineton Hardware Co, 
Standard Pressed Steel Co. 
Steel Co. of Canada, Ltd. 
Sterling Rolt Co. 
Stronghold Screw Products 
Whitney Screw Corp. 
Wolverine Relt Co. 
SCREWS, Self-Tapping Drive 
Parker-Kalon Corp. 
SCREWS, Thumb 
American Screw Co. 


Parker-Kalon Corp. 
Williams, J. H., & Co. 


SEALS AND RETAINERS 
Oll or Grease 


Garlock Packing Co. 
Gite Rros. Mfg. Co. 


SEAMLESS STEEL TUBING 
See Tuhing, Seamless Steel. 
SECOND HAND MACHINERY, Etc. 
Cincinnati Machinery Co., Inc. 
Eastern Machinery Co. 
Miles Machinery Co. 
Morey Mchry. Co., Ine. 
Simmons Machine Tool Corp. 
SEPARATORS 

Centrifugal 
DeLaval Separator Co. 


Magnetic 
Frantz, 3. G., Co., Inc. 


Oll or Coolant 
Rarnes Drill Co. 
Frantz, S. G., Co., Ine. 
National Acme Co. 


SHAFTING, STEEL 


Bethlehem Steel Co. 
Cumberland Steel Co. 
Jones & Laughlin Steel Corp. 
National Tube Co. 

(U. S. Steel Corp., Div. ) 
Ryerson, Joseph T., & Son, Inc 


SHAFTS 
Standard Pressed Steel Co. 


Flexible 
Haskins, R. G., Co. 
Strand, N. A., & Co. 


Hollow Bored 


American Hollow Boring Co. 
Bethlehem Steel Co. 


Turned and Ground 
Bethlehem Steel Co. 
Cumberland Steel Co. 

Jones & Laughlin Steel Corp. 
Ryerson, Joseph T., & Son, Inc. 


SHAPERS 

American Tool Works Co 
Atlas Press 

Cincinnati Shaper Co. 
General Engrg. & Mfg. Co. 
Hendey Machine Co. 
Machinery Mfg. Co. 

Ohio Machine Tool Co. 
Rockford Mch. Tool Co 


Vertical 
Hanson-Whitney Mfg. Co. 
Jones Machine Tool Wks., Inc. 
Pratt & Whitney Co. 

Rockford Mch. Tool Co. 


SHAPES, Structural 


Aluminum Co. of America 
Bethlehem Steel Co. 

Cramp Brass & Iron Foundries Div. 
Jones & Laughlin Steel Corp. 


SHEARING MACHINERY 
Bethlehem Steel Co. 

Buffalo Forge Co. 

Cincinnati Shaper Co. 

Cleveland Punch & Shear Works Co. 
Consolidated Mch. Tool Corp. 
Hannifin Mfg. Co. 

Hydropress Co., Inc. 

Morgan Engineering Co. 

Niagara Mch. & Tool Wks. 
O’Neil-Irwin Mfg. Co. 

Peck, Stow & Wiicox Co. 
Quickwork-Whiting Div. of Whiting Corp. 
Ryerson, Joseph T., & Son, Inc. 
Watson-Stillman Co. 

Yoder Co. 


SHEARS, Alligator 
Hill Acme Co. 
SHEARS 

Rotary 
Bliss, E. W., Co. 
Brown & Sharpe Mfg. Co. 
Cleveland Punch & Shear Works Co. 
Consolidated Mch. Tool Corp. 
Niagara Mch. & Tool Wks. 
Peck, Stow & Wilcox Co. 
Quickwork-Whiting Div. of Whiting Corp. 
Ryerson, Joseph T., & Son, Inc. 
Union Twist Drill Co. 


Squaring 
Cincinnati Shaper Co. 
Cleveland Punch & Shear Works Co. 
Consolidated Mch. Tool Corp. 
Niagara Mch. & Tool Wks. 
Peck, Stow & Wilcox Co. 


SHEET METALS 
Aluminum Co. -; cs 


Bethlehem Steel Co. 
Ingersoll Steel Div., Borg Warner Vorp 
Ryerson, Joseph T., & Son, Inc. 


SHEETS, Iron and Steel 
Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Jones & Laughlin Steel Corp. 
Republic Steel Corp 

Union Drawn Steel Div.) 
Rverson. Joseph T., & Son, Inc. 
Ward Steel Co. 

Perforated 

Chicago Perforating Co. 
SINE BARS 
Johansson Div., Ford Motor Co. 
Starrett, L. S., Co. 
Vinco Corporation 
SLEEVES 
Cleveland Twist Drill Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney Co. 
Scully-Jones & Co. 
Standard Tool Co. 
Tnion Twist Drill Co. 





ks Co. 


hiting Corp. 
B. 


ks Co. 


hiting Corp. 


c. 


rks Co. 


rner Uorp. 
1c. 
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SLOTTi¢G MACHINES Grant Gear Works, Inc. STOCKS, Die Cross C 
Baker Lrothers, Inc. Hartford Special Mchy. Co. Detroit ‘Tap & Tool Ce. 


solidated Mch. Tool Corp. 
sone: \iactine Tool Wks., Ine. 


Lobdell 


Kocktor Mch. Tool Co. 
Sellers Wim., & Co., Inc. 
SOCKETS 

Cleveland Twist Drill Co, 
Greenticid Tap & Die 


Corp. 
Morse | wist Drill & =. M, 
National Twist & Tool Co. 
Pratt & W a Co. 

Scully Jones & Co. 

Standard Tool Co. 

Union Twist Drill Co. 

Williams, J. H., & Co. 


SOLDER FOR eee 
AND CAST I 


Cramp Brass & am ioekiene Div. 


SPECIAL MACHINERY AND TOOLS 


American Measuring Instruments Corp. 
American Type Foundries, Inc. 
Baird Machine Co. 
Baldwin-Southwark Corp. 
Barnes Drill Co. 
Barnes, W. F. & John, Co. 
Baush Machine Tool Co. 
Bethletiem Steel 
Bilgram Gear & Meh. Wks. 
Birdsboro Steel Fdy. & Mch. Co. 
Blanchard Machine Co. 
Bliss, E. W., Co. 
aod wl Die, Tool & Machine Co. 
Consvlidated Mch. Tool Corp. 
Cross Co. 
Denison Engineering Co. 
Earle Gear & Mch, Co. 
Elgin Tool Wks., Inc. 
Ex-Cell-€) Corp. 
Farrel-Birmingham Co., Inc. 
Gairing Tool Co. 
Gisholt Mch. Co. 
Gorton, George, Mch. Co. 
Grant Mfg. & Mch. Co. 
Greenlee Bros. & Co. 
Hannifin Mfg. Co. 
Hartford Special Mchry. Co. 
Hydraulic Press Mfg. Co. 
Hill Acme Co. 
Ingersoll Milling Mch. Co. 
Jack & Heintz Precision Industries, Inc. 
Jones Machine Tool Wks., Inc. 
Lake Erie Engineering Corp. 
Langelier Mfg. Co. 
Lipe-Rollway Corporation 
Moline Tool Co. 
Morgan Engineering Co. 
Morse Twist Drill & Mch. Co. 
National Acme Co. 
National — Tool Co. 
National Tool 
National Twist Drill & Tool Co. 
New Britain-Gridley Mch., Div., 

New Britain Mch. Co. 
New Jersey Gear & Mfg. Co. 
Niagara Mch. & Tool Wks. 
Oilgear Co. 
Peck, Stow & Wilcox Co. 
Pratt & Whitney Co. 
Reed-Prentice Co. 
Rogers, John M., Tool Corp. 
Ruthman Machinery Co, 
S. & S. Mch. Works 
Sundstrand Mch. Tool Co. 
Taft-Peirce Mfg. Co. 
Union Twist Drill Co. 

Tool Company, Inc. 

ve © Press Co. 

Waltham Mfg. Wks. 


wane REDUCERS 


Atlantic Gear Works, Inc. 
Boston “Ge ear Works, Inc. 
Cleveland Worm & Gear Co. 
Davis & Thompson Co. 

DelLa‘al Steam Turbine Co. 
neg ! Birmingham Co., Ine, 
Foc ros. Gear & Machine Corp. 
Ganschow Gear Co. 

7enera!l Electrie Co. 

Gr Gear Works, Inc. 

Ja lD. O., Mfg. Co. 

Master Electrie Co. 

M Tool Co. 

Morse Chain Co, 

P phia Gear Works 

s Niles Crane & Hoist Corp. 
SPINOLES, Grinding 

E © Corporation 

I inery Corp. 
SP!NOLES, Hollow Bored 
A Hollow Boring Co. 


SP} NG LATHES 
king Machines. 
SPF \“G COILING AND FORMING 
SHINERY 
hine Co. 
SPROCKET CHAINS 
Gear Works, Inc. 
ear Works, Inc. 
ir Works, ‘Inc. 
in Co. 
ia Gear Works 
ETS 
Gear Works, Inc. 
‘ear Works, Inc. 
irdt-Denver Co. 
Bros. Gear & Machine Corp. 


TI 


Morse Chain Co. 
Philadelphia Gear Works 


STAMPINGS, Sheet Metal 


Adams Stamping Co. 
Aluminum Co. of America 
Quadriga Mfg. Co. 


STAMPINGS, Steel 
Worcester Pressed Steel Co. 


STAMPS, Steel, and Marking Dies 
Noble & Westbrook Mfg. Uo. 
Pittsburgh Stamp Co., Inc. 

ner, Inc. 


STEEL 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel _ 
Carpenter Steel 

Crucible Steel Co. “ot America 
Firth-Sterling Steel Co. 

Frasse, Peter A., & Co., Inc 

I 


Jones & Laughlin Steel Corp. 
Republic Steel Corp 

(Tnion Drawn "Bteel Fag 
Pan Joseph T., &§ Son, Inc. 
Simonds Saw & Steel C 
Timken Roller Breer ay Go. 
Vanadium Alloys Steel Co. 
Wheelock, Lovejoy & Co., Inc. 


Cold Drawn 

Allegheny Ludlum ous Corp. 
Bethlehem Steel C 
Crucible Steel Co. of America 
Firth-Sterling Steel Co. 
Jones & Laughlin Steel Corp. 
Rustless Iron & Steel Divr., 

American Rolling Mills Co. 
Ryerson, Joseph T., & Son, Inc. 
Timken Roller Bearing Co. 
Wheelock, Lovejoy & Co., Inc. 


Composite Tool and Die 
Firth-Sterling Steel Co. 


High Speed Tool 
Allegheny Ludlum Steel Corp. 
Armstrong Bros. Tool Co. 
Bethlehem Steel Co. 
Carpenter Steel Co. 
Cleveland Twist Drill Co. 
Crucible Steel Co. of America 
Firth-Sterling Steel Co. 
Republic Steel Corp. 

(Union Drawn Steel Div.) 
Ryerson, Joseph T., & “1 Inc. 
Simonds Saw & Steel C 
Vanadium Alloys site! c 0. 
Wheelock, Lovejoy & Co., Inc. 


Machine 
Bethlehem Steel Co. 
Crucible Steel Co. of America 
Jones & Laughlin Steel Corp. 
Republic Steel Corp. 

(Tnion sonny | Steel Div.) 
Ryerson, Joseph T., & Son, Inc. 
Timken Roller Bearing 0. 
Vanadium Alloys Steel Co. 
Wheelock, Lovejoy & Co., Inc. 


Rustless 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Carpenter Steel Co. 
Crucible Steel Co. of America 
Firth-Sterling Steel Co. 
Ingersoll Steel & Disc Div., 
Borg Warner Corp. 
Republic Steel Corp. 
(Union Drawn Steel Div.) 
Rustless Iron & Steel Tiv., 
American Rolling Mills Co. 


Stainiess 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Carpenter Steel Co. 

Crucible Steel Co. of America 
Firth-Sterling Steel Co. 
Frasse, Peter A., & Co., Ine. 





Ingersoll Steel Div., Borg Warner Corp. 


a Steel C orp. 

(Tnion Drawn Steel Div.) 
Ryerson, Joseph T., & Son, Inc. 
Rustless Iron & Steel Div., 

American Rolling Mills Co. 
Timken Roller Bearing Co. 
Wheelock, Lovejoy & Co., Inc. 


Strip and Sheet 
Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Frasse, Peter A., & Co., Inc. 
Jones & Laughlin Steel Corp. 
Republic Steel Corp. 

(Union Drawn Steel Div.) 
Ryerson, Joseph T., & Son, Inc. 
Ward Steel Co. 

Zinc, Tin and Copper Coated Strip 
Allegheny Ludlum Steel Corp. 
STEEL ALLOYS 
See Alloy Steels. 

STEEL BARS—See Bars, Steel. 
STEEL STOCK GROUND FLAT 


Brown & Sharpe Mfg. Co. 
Starrett, L. S., Co. 


STELLITE 
Haynes Stellite Co. 


Ingersol] Steel Div., Borg Warner Corp. 


a Me —— Twist Drill Co. 
Greenfield Tap & Die Corp. 

Morse Twist Drill & Mch. Co. 

Oster Manufacturing Uo. 

Pratt & Whitney Co. 

Standard Tool Co. 


STONES, Oli or Sharpening 


Bay State Abrasive Co. 
Carborundum Co. 


STOOLS 

Standard Pressed Steel Co. 
STRAIGHT EDGES 

Brown & Sharpe Mfg. Co. 
Johansson Div., Ford Motor Co. 
Joner Machine Tool W ks., Inc. 
Starrett, L. S., Co. 
STRAIGHTENING MACHINERY 


Baldwin-Southwark Corp. 
Consolidated Mch. Tool Corp. 
| ae Manufacturing Co. 
Hannifin Mfg. Co. 

Hydraulic I’ress Mfg. Co. 
Lake Erie Engineering Corp. 
Morse Twist Drill & Mch. Co. 
Oilgear Co. 

Springfield Mch. Tool Co. 
Waterbury Farrel Fdry. & Mch. Co. 
STUD SETTERS 


Errington Seentest Laboratory 
Modern Tool Wks. 
Procunier Safety Chuck Co. 


SUB PRESSES 


Romntew. g. A., Mfg. Co. 
8. Tool ¢ 
Walthans Mech. Wks. 


SUPERFINISHING MACHINES 
Norton Co. 

SURFACE PLATES 

See Plates, Surface. 

SWAGING MACHINES 


Cincinnati Shaper Co. 
Etna Machine Co. 
Langelier Mfg. Co. 
Torrington Co. 
SWITCHES 


Allen-Bradley Co. 

Cook Electric Co., Diaphlex Div., 
General Electric ¢ 0. 

Lincoln Electric Co. 

National Acme Co. 

Shepard Niles Crane & Hoist Corp. 
Westinghouse Electric Corp. 
TACHOMETERS 


Bristol €o. 

Ideal Industries, Inc. 

Leeds & Northrup Co. 

Scherr, George, Co., Inc. 
Sticht, Herman H., Co., Inc, 
Veeder-Root, Inc. 

TAPER PINS, STANDARD 


Morse Twist Drill & Mch. Co. 
Vratt & Whitney Co. 


TAP EXTENSIONS 
Allen Mfg. Co. 
TAP HOLDERS 


Errington Mechanical Laboratory 

Gairing Too! Co. 

MecCrosky Tool Corp. 

National Automatic Tool Co. 

Procunier Safety Chuck Co. 

Senlly-Jones & Co. 

TAPPING ee 
AND DEVICE 

Avey Drilling ones Co. 

Baker Brothers, Inc. 

Brown & Sharpe Mfg. Co. 

Bubr Machine Tool Co. 

Detroit Tap & Tool Co. 

Errington Mechanical Laboratory 

Ettco Tool Co. 

Kaufman Manufacturing Ce. 

Teland-Gifford Co. 

MeCrosky Tool Corp. 

Modern Tool Wks. 

National Automatic Tool Co. 

Procunier Safety Chuck Co. 

TAPPING MACHINES 


Armstrong-Blum Mfg. Co. 
Avey Lrilling Machine Co. 
Baker Brothers, Inc. 
Barnes Drill Co 

Barnes, W. F. & John, Co. 
Baush Machine Tool Co. 
Keine Co 

Bradford Machine Tool Co. 
Buffalo Forge Co. 

Buhr Machine Tool Co. 
Cleveland Tapping Machine Oe. 


Elgin Toul Wks., “= 
Frew Machine Co. 
Geometric ‘T'vol Co. 
Greenlee Bros. & Co. 


Kaufman Manufacturing 
Kingsbury Mch. Tool Corp. 
Langelier Mfg. Co. 
Leland-Giftord Co. 

Modern Toul Wks. 

Moline Tool Co. 

National Acme Co. 

National Automatic Tool Co. 
Procunier Safety Chuck Co. 
Warner & Swasey Co. 
TAPPING MACHINES, Nut 
Hill Acme Co. 

TAPS 


Rath, san. © On, Inc. 
Bealy, ¢ & Co. 

Docerkeld phe le — Twist Drill Co. 

Card, 8. W., 

Continental "Toot ‘Works Div. 

Detroit Tap & Tool Co. 

Electrolized be A Corp. 

Geometric Tool Co 

Greenfield Tap & Die Corp. 

Hanson- age Mch. Co. 

Landis Mch. 

Morse Twist Dein & Mch. Co. 

National Acme Co. 

Pratt & Whitney Co. 

Standard Tool Co. 

Threadwell Tap & Die Co. 

Wood & Spencer Co. 

Woodworth, N. A., Co. 

Collapsing 


Geometric Tool Co. 
Landis Mch. Co., Inc. 
Modern Tool Wks. 
National Acme Co. 


TESTING EQUIPMENT, Tension, 
Compression, Fatigue, Etc. 


Hydraulic Press Mfg. Co. 


THERMOMETERS, Indicating and 
Recording 


Bristol Co. 
Leeds & Northrup Co. 
THREAD CUTTING MACHINERY 


Brown & Sharpe Mfg. Co. 
Eastern Machine Screw Corp. 
Fellows Gear Shaper Co. 
Geometric Tool Co. 
Grant Mfg. & Mch. Co. 
Hill Acme Co. 
Kaufman Manufacturing Co. 
Landis Mch. Co., Inc. 
Modern Tool Works 
Oster Manufacturing Co. 
Pratt & Whitney Co. 
Rivett Lathe & Grinder, Inc. 
Rogers Machine Works, Inc. 
Taft-Peirce Mfg. Co. 
THREAD CUTTING TOOLS 
Armstrong Bros. Tool Co. 
Detroit Tap & Tool Co. 
Eastern Machine Screw Corp. 
Geometric Tool Co. 
Hill Acme Co. 
Landis Mch. Co., Inc. 
Modern Tool Works 
Oster Manufacturing Co. 
Pratt & Whitney Co. 
Rivett Lathe & Grinder, Inc. 
Taft-Peirce Mfg. Co. 
Williams, J. H . & Co. 
THREAD GAGES 
See Gages, Thread 
THREAD GRINDING MACHINES 
See Grinding Machines, Thread 
THREAD MILLING MACHINES 
Coulter James, Machine Co. 
Cross Co 
Hanson Whitney Mch. Co. 
Vratt & Whitney Co. 
Waltham Mch. Wks. 
THREAD ROLLING MACHINES 
Hill Acme Co 
Peck, Stow & Wilcox Co. 
Rolled Threa:! Die Co. 
V & O Press Co. 
TIN AND TERNE PLATES 
Bethlehem Steel Co. 
Jones & Laughlin Steel Corp. 
Republie Steel Corp 

(Tnion Drawn Steel Div.) 
TOOL BITS 

High Speed Steel 

Allegheny Ludlum Steel Corp. 











COMMERCIAL TOOL HARDENING 
AND HEAT TREATING 


Strictly Modern Equipment, Backed by the Skill and 
Judgment of 30 Years Experience. 
“Heat-Easy” Compound for Pack Hardening High 
Speed and High Carbon—High Chrome Steels. 


THE BENNETT METAL TREATING COMPANY, Elmwood, Conn. 


Also, We Sell 
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For addresses consult advertisements in this and previous 


issue 





¥ 


6x 9" 
342 Pages 


175 Illustrations 
Price $3.00 
FREE INSPECTION 
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The Language of the 
Mechanical Industries 


Drawing is the universal language of engineering prac- 
tice, and a knowledge of this useful “‘language’’ is 
indispensable to any man who means to get on in the 
mechanical field. ‘‘Mechanical Drawing” gives you 


the whole subject simply, clearly, dependably. 


This book deals with the drawing of mechanisms and 
machine details, and covers comprehensively the 
making of different classes of drawings; their dimen- 
sioning, reading, and checking; numbering and filing 
systems; and general drafting-room practice. 


It is essential for students of mechanical drawing— 
whether in school or shop—to understand the pur- 
pose of drawings as applied to machine and tool 
construction. This book stresses the necessity of mak- 
ing drawings that completely and clearly show what 
they are supposed to show, and explains the relation 
between drawing and designing. 


See ae eee eee eee Bee eS aS SS SSS eee 


COUPON 


THE INDUSTRIAL PRESS, 
148 Lafayette Street, New York 13, N. Y. 


Send me your book “Mechanical Drawing,” for which 
| enclose $3. | have the privilege of 5 days inspection. 


thee mw em mmm eee reese eeeeeeeseeeseeesee eee eeeeeeesese 
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Armstrong Bros. Tool Co. 

| eenteg oe > 

Carpenter Stee 

Crucible Steel ts “_ America 

Firth-Sterling Steel Co. 

Ryerson, Joseph T., & Son, Inc. 

Simonds Saw & Steel Co. 

Vanadium Alloys Steel Co. 

Wheelock, Lovejoy & Co., Inc. 

Williams, J. H., & Co. 
Special Alloy 

Allegheny Ludlum Steel Corp. 


Firth-Sterling Steel Co 
Haynes Stellite Co. 


TOOL GRINDERS 


See Grinders for Sharpening Turning 
and Planing Tools. 


TOOL HEADS, Adjustable 
Gaitring Too! Co. 
TOOL HOLDERS 


Armstrong Brothers Tool Co. 
Cleveland Twist Drill Co. 
Gisholt Machine Co. 
Jones & Lamson Bch. Co. 
Lovejoy Toul Co., Inc. 
Michigan Tool Co. 

and L Tools 
Scully-Jones & Co. 

(turret) 

Warner & Swasey Co. 
Williams, J. H., & Co. 


TOOLMAKERS’ INSTRUMENTS 
Brown & Sharpe Mfg. Co. 

Scherr, George, Co., Inc. 

Starrett, L. 


TOOL STEEL 

Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 

Carpenter Steel Co. 

Crucible Steel Co. of America 
Firth-Sterling Steel Co. 
Ryerson, Joseph T., & Son, Inc. 


TOOLS 
Carbide-Tipped 

Allegheny Ludlum Steel Corp. 
Carboloy Co., Inc. 
Ex-Cell-O Corporation 
Firth-Sterling Steel Co. 
Gairing Tool Co. 
Kennametal, Inc. 
Lincoln Park Industries, Inc. 
ne Carbides Corp. 

Michigan Tool Co. 

orse Twist Drill & Mch. So. 
Vanadian Alloys Steel Co. 

Lathe, Shaper and Planer 
Armstrong Brothers Tool Co. 
Firth-Sterling Steel Co. 
Genesee Tool Co. 
Gisholt Machine Co. 
(For Lathes Only) 

Haynes Stellite Co. 
Illinois Tool Wks. 
Jones & Lamson Mch. Co. 
Kennametal, Inc. 
Warner & Swasey Co. 
Williams, J. H., & Co 


TRANSFORMERS 
General Electric Co. 


TRANSMISSION MACHINERY 

See Hangers, Shafting, Pulleys, 
Clutches, Coupling, Belting, 
Chains, Etc. 


TRANSMISSION, Variable Speed 
DoAll Co. 


Dynamatic Corp. 
Ideal ~~ me Inc. 


ilgear Co. 
Reeves Pulley Co. 
TUBE FLANGING MACHINES 
Grant Mfg. & Mch. Co. 
TUBING, Aluminum 
Aluminum Co. of America 
TUBING 


Brass and Copper 
American Brass Co. 


Stainless Stee) 
Allegheny Ludlum Ste~ | ay. 
Carpenter Steel Co. 
National Tube Co. 

(U. 8S. Steel n,, Dev. ) 
Ryerson, Joseph T., & Son, Inc. 
Timken Roller Bearing Co. 

Steel and Seamless Steel 
Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 

Frasse, Peter A., & Co., Inc. 
Jones & Laughlin Steel Corp. 
National Tube Co. 

(U. 8. Steel Corp., Div. ) 
Ryerson, Joseph T.., & Son, Inc. 
Timken Roller Bearing Co. 
Ward Steel Co. 


TUMBLING BARRELS 
Baird Machine Co. 


TUNGSTEN CARBIDE 
Allegheny Ludlum Steel Corp. 
Carboloy Co., Inc. 
Firth-Sterling Steel Co. 
Kennametal, Inc. 

Metal Carbides Corp. 

TWIST DRILLS 

See Drills, Twist. 

UNIONS 

Dart, E. M., Mfg. Co. 
UNIVERSAL JOINTS 
Baush Machine Tool Co. 


Boston Gear Works, Inc. 
National Automatic Tool Co, 


V-BELTS 

Manheim Mfg. & Belting Co. 

Raybestos-Manhattan, Inc., 
Manhattan Rubber Div. 


VALVES 

Hydraullo 
Baldwin-Southwark Corp. 
Barnes, John 8., Corp. 
Elmes Engineering Works 
Galland-Henning Mfg. Co. 
Hannifin Mfg. Co. 


ilgear Co. 

Suedacant Mch. Tool Oo. 

Valva: 

Watson-Stillman Co. 
Pneumatio 

Anker-Holth Mfg. Co. 

Hanna Engineering Works 

Hannifin Mfg. Co. 


VISES 
Bench 


Avey Drilling Machine Co. 
Desmond-Stephan Mfg. Co 
Vinco Corporation 

Machine 
Armstrong-Blum Mfg. Co. 
Armstrong Brothers Tool Co. 
Avey Drilling Machine Co. 
Barber-Colman Co. 
Brown & Sharpe Mfg. Co. 
Desmond-Stephan Mfg. Co. 
Graham Mfg. Co., Inc, 
Hannifin Mfg. Co. 
Jefferson Machine Tool Co. 
LeBlond, R. K., Mch. Tool Co. 
Sheldon Mch. Co. 
Skinner Chuck Co. 


Pipe 

Greenfield Tap & Die Corp. 
Williams, J. H., & Co. 

Planer and Shaper 
Brown & Sharpe Mfg. Co. 
Cincinnati Planer Co. 
Cincinnati Shaper Co. 
Graham Mfg. Co., Inc. 
Hendy Machine Co. 
Rockford Machine Tool Co. 
Skinner Chuck Co. 


VOCATIONAL EDUCATION 
Jordanoff Corp. 
ty ema 
Bristol Co. 
General Electric Co. 
WASHERS, Lock { 
Quadriga Mfg. Co. 
Spring 

Quadriga Mfg. Co. 
WELDING AND CUTTING 

EQUIPMENT, Oxyacetylene 
Air Reduction Sales Co. 
Linde Air Products Co. 


WELDING AND CUTTING GASES 
Air Reduction Sales Co. 





Linde Air Products Co. 
WELDING EQUIPMENT, 
Electric Arc 
Air Reduction Sales Co. 
General Electric Co. 
Lincoln Electric Co. 
Master Electric Co. 
Westinghouse Electric Corp. 
Electric, Spot, Butt, Seam, Etc. 
Federal Machine & Welder Co. 
Taylor-Winfield Corp. 
Victory Engrg. & Mch. Wks., Inc. 
WELDING POSITIONER 
Cullen-Friestedt Co. 
WHITE PRINTS, Paper and Machine 
Ozalid Div., 
General Aniline & Film Corp. 
WIRE 
Bethlehem Steel Co. 
Jones & Laughlin Steel Corp. 
Republic Steel Corp. 
(Union Drawn Steel Div.) 
Rustless Iron & Steel Div. 
American Rolling Mills Co. 
Ward Steel Co. 
WIRE FORMING MACHINERY 
Baird Machine Co. 
U. 8. Tool Co., Inc. 
WIRE NAIL MACHINERY 


Bliss, E. W., Co. 
Ryerson, * * T., & Son, Inc. 
woobD.. «4Q@ MACHINERY 
Sidney Machine Tool Co. 
Walker-Turner Co., Inc. 
WORM DRIVES 
Cleveland Worm & Gear Co. 
DeLaval Steam Turbine Co. 
Philadelphia Gear Works 
WRENCHES 
Armstrong Brothers Tool Co. 
Standard Tool Co. 
Williams, J. H., & Co. 

Detachable Socket 
Williams, J. H., & Sine 


Greenfield Tap & Die ieee. 
Ratchet 
Williams, J. H., & Co. 
T 


Besly, Chas. H., & Co. , 
Butterfield Div., Union Twist Drill Co. 
Card, S. W., Mfg. Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
Pratt & Whitney Co. “a 
Standard Tool Co. 

Torque Measuring 
Elastic Stop Nut Corp. of Americs 
Williams, J. H., & Co. 








TAY| 
















See this new ENB press 
welder at the National 

Metal Show in Atlantic 

City, Nov. 18-22. 

Booth G-229. 


! 
TAYLOR- WINFIELD ANNOUNCES NEW TYPE ENB wr OPERATED PRESS WELDERS 






Type ENB Style 4 spot 
welder with new side 
mounted controls. 









These welders are available in two styles. Style 1 is 





: ce ie —_ FEATURES 
either a projection welder or a combination projection pile aca ‘ 
. : Y Roller Anti-Friction welding head. 
and spot welder when horns are used. The style 4 is of Retlows Ale Lock. 
a spot welder with a swiveling lower horn. Y Provision for use of side mounted electri- 
; cal controls. 

The projection welder is supplied in throat depths V Transformer design of ‘‘damage resisting’ 

ranging from 12 to 30 inches and the spot welder from Ppa cma ; baa 
2 r p ea yY Air valves mounted adjacent to air cylin- 
18 to 36 inches. Electrical ratings are 30, 50, or 75 KVA. ders—gives low air consumption and high 
ont) Is operating speeds. 

These new press welders are built to present day VY Tap switches connected to transformer 
requiremen: 29» rugged and precise resistance weld- apatand ean peen Sane ; 
; 2 z vy Composite copper-steel knee construction 
ing. They are designed and tested for long life and low of Style 1 welders insures highest rigidity. 
maintenance costs. y¥ Rigidly supported swiveling lower horn of 


Style + welders provides maximum flexibility. 








Write for the new Taylor-Winfield ENB Bulletin 3-113. Contains 
8 pages of useful information, specifications, descriptions and illus- e 4 
trations. Send for your copy today. 
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In 1934, dredge pumps manufactured by Bucyrus- 
Erie Company of South Milwaukee, Wisconsin, 
were used at the Fort Peck Dam. Two high-capacity 
Torrington Tapered Roller Bearings were speci- 
fied to carry the heavy combined radial and thrust 
loads imposed by the 28” diameter (discharge) 
pumping units, each driven by a 2500 h.p. motor at 
253 r.p.m. full load speed. ; 

Design and manufacture of large, custom-built, 
anti-friction bearings for heavy-duty service on 
engineering projects and on the machinery of the 
steel, paper, oil, machine tool and other industries 
is an important function of Torrington’s Bantam 
Bearings Division. The specialized knowledge and 
cooperation of Torrington engineers are at your 
disposal; don’t hesitate to call on them to help on 
any anti-friction problem, routine or unusual. 


THE TORRINGTON COMPANY «+ BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON 
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Cross-section shows two of 
the Torrington single-row 
tapered roller bearings as 
used at the Fort Peck Dam 
in the 28" Bucyrus-Erie 
Dredge Pumps. 


CARRYING PUMPING LOADS AT FORT PECK DAM 





THE TORRINGTON 
SELF-ALIGNING 
SPHERICAL ROLLER BEARING 


This latest 
addition to 
the Torrington 
line is a self- 
aligning bear- 
ing, specifically 
adaptable for 
heavy-duty per- 
formance. Sizes 
will be avail- 
able to cover a 
complete range 
from 1.5748” bore and up. Write for 
further details or see your nearest 
Torrington Representative. 














BEARINGS 


=3 = - =F ao 


SPHERICAL ROLLER * STRAIGHT ROLLER > BALL 
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TAPERED ROLLER + NEEDLE * 
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WORK novancts 3 


BOTH VERTICAL AND 
HORIZONTAL SURFACES az One Jime 





Thorough and uniform cleaning of vertical and horizontal 
surfaces with one pass through the machine—eliminating 
the necessity, in many cases, of turning the work for second 


and third passes. . 


. has revolutionized the blast cleaning 


of large or small castings and other metal parts 


on table-type machines. 


Pangborn’s ROTOBLAST* Table directs the blast 

stream onto the work at a 45° angle. Thus a great 

variety of shapes can be handled on this table with complete 
assurance that all planes will receive equal cleaning—n0 
possibility of over-cleaning some planes. 

Write for Bulletin 211A on ROTOBLAST Tables which tells 
how such other features as variable table speed, larg: work 


openings, rim drive, and no clogging save you mor 
and money—Address, 13u 


time 
Pangborn Boulevard, 


Hagerstown, Maryland. And for any type of blast cleaning 
equipment—airless or compressed air—‘“‘Come to 
Pangborn’”’, world’s largest manufacture! 

of blast cleaning and dust control equipment. 


“Pangboen 


PANGBORN 


CORPORATION, 


HAGERSTOWN, MARYLAND 
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MORIZONTAL 


signed as a standard basic unit 
ible to horizontal boards, the 


MASTER fulfills all the require- 
it minimum cost through the 


nation of all unnecessary mechan- 


Flexibility and economy are 
iossible by means of standard 
ged stabilizing units. (See 


\ 


\e@L 











VERTICAL 


tionless balancing at all board 
rom 0° to 90°, a new weight 
ibilizer can be quickly attached. 
bilizers are available in two 
iy use on 24” and 30” machines 


DRAFTING 


How do you plan to use your BOARDMASTER 
now? Horizontally? Sloping? Vertically? 
How do you expect to use it in the future? 
Whatever your plans, the BOARDMASTER will 
meet future requirements as readily as it 
does your immediate needs. The Standard 
Unit (above) is designed for horizontal 
operation at minimum cost, because all 
unnecessary mechanisms have been elim- 
inated. Yet this basic unit can be quickly 
adapted to sloping or vertical board opera- 
tion by means of inexpensive stabilizing 
units, quickly attached. 


RANGE OF OPERATION — Built in two 
sizes, with 24” and 30” arms, Universal 
BOARDMASTERS cover all boards from 36” x 
48” to 48” x 72”. Full-vision, full-circle 
protractor is graduated 0°—90° in all four 
quadrants. Baseline selector gives full 360° 
coverage. Indexing control provides auto- 
matic indexing every 15°. Vernier gives 
direct readings to 5 minutes. Rigid construc- 
tion makes possible accurate projection of 
long lines. Centralized Control Group allows 
left hand control of all operations, virtually 
by “feel” alone. Ground index rings, diamond 
turned pulleys and precision, preloaded ball 
bearings insure lasting accuracy. The new 
illustrated Bulletin gives part-by-part de- 
scriptions of the BOARDMASTER’S many new 
features. Write for your copy. 





SUARUMAS TER 


MACH IN E 





SLOPING 


Entirely new cartridge type stabilizers 
incorporating an eccentric cam prin- 
ciple with fully corrected spring coun 
ter-balancing. can be attached in a few 
minutes to the standard BOARDMASTER 
to give correct balance at all board 
ingles fror to 


MACHINERY, November, 1946 





OVERTURE t : 
Low Cost Produc :ion 


You scarcely expect harmoniou: results 
when the huge, muscular fingers of « biack- 
smith assault the strings of a violin —that’s 
a task demanding delicacy and agility, not 
overwhelming strength. Yet the sweetest 
music a cost-minded executive can hear 
comes from the combination of precisely 
these qualities in a production machine. 

Everyone knows that a press delivers 
parts faster and at lower cost than any 
other available means of production. Con- 
ventional thinking is likely to overlook this 
extremely valuable asset when the parts to 
be produced are quite large or call for 
maintenance of relatively close tolerances. 
Clearing, on the contrary, has deliberately 
designed and built presses to make pro- 
duction dreams come true—presses of 
gigantic size and exerting tremendous 
pressures, yet so constructed as to hold 
tolerances unbelievably close. Such a press 
may be the answer to your cost problem. 

When you think of Clearing presses it is 
well to forget previous conceptions as to 
press limitations. Many a Clearing press 1s 
today producing, in a single stroke. a part 
which formerly required much mo: com- 
plex and costly procedures. If you « ¢ seek 


ing new ways to meet a coming com ctitive 





situation, Clearing engineers may °¢ able 
to help you. It costs you nothing tc ‘onsult 
us, to find out exactly what one more 
Clearing presses can do to bring do 1 your 
cost figures. 
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= eager ey 
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Tate WAY FLe FFF AT ATE Ov ett Tees 


SEO ONAN, 


Hydraulic press of 250 tons capacity CLEARING MACHINE CORPORAT! 


built by Clearing for twisting crankshafts. cane Waet Gata eteeet « CMNCARO 3, HL 








